
IIIIIII

IIIII
~->iI

3- Cocivra-*.

ex)

fltl*x —OUALITY ASS ORANGE/QUALITY CONTROL PLAN
FOR

REMEDIAL INVESTIGATION AND FEASIBILITY STUDIES
AT THE

SOUTH CAVALCADE SITE
HOUSTON, TEXAS

o

Company, Inc.
, Pennsylvania 15219

001368



(III

ooon*,, , ~"I'AUTY ASSflfcAHCB/oiMUTY CONTOOL PUN
FOR

nN Afm FF.AS,B,UTY STUD.FSAT THE
SOUTH T.AVALCAOE SITE. TEXAS

Mav,

(I
001369



1
1

ri
| _ QUALITY ASSURANCE/QUALITY CONTROL PUN
I REMEDIAL ACTION AND FEASIBILITY STUDIES

j KOPPERS SOUTH CAVALCADE SITE
| HOUSTON, TEXASI
I

Approved by Date
— toppers Manager, Previously Operated Properties1i

Approved by Date
• Project Manager

i
Approved by Date

§ EPA OA/OC Off iceri

Or-m
V

—————— O
O

III

001370



11IIIIII11111
111
11IIII[1II

TABLE OF CONTENTS
QUALITY ASSURANCE /QUALITY CONTROL PLAN

REMEDIAL INVESTIGATION AND FEASIBILITY STUDY
KOPPERS SOUTH CAVALCADE SITE

List of Tables and Figures

1 .0 PROJECT DESCRIPTION
1 . I Historical Background
1 *2 Project Objectives

2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES
2.1 Authority and Responsibil it ies

2 * 1 * 1 Manager, Previously Operated Properties
2 . 1 . 2 Project Manager
2 . 1 . 3 Executive Review Committee
2 . 1 . 4 Project Quality Assurance Officer
2 * 1 . 5 Corporate Health and Safety Manager
2 . 1 . 6 Field Coordinator
2 . 1 . 7 Laboratory Manager
2 . 1 . 8 Field Health and Safety Officer

2.2 Project Communications

3.0 QUALITY ASSURANCE OBJECTIVES

4.0 QUALITY ASSURANCE/QUALITY CONTROL SITE
EXPLORATION AND SAMPLING

4.1 Training
4.2 Quality Control of Subcontractors
4.3 Field Log
4.4 Document Control

- --

-

Page
-

1-1 tO
l-l T-

1-2 °
O

2- 1
2 - 1
2-!
2-3
2-3
2-4
2-4
2-4
2-5
2-5

3- 1

4-1 1
4-1 I
4-1 I
4-3 I*T *J ^H

4-4 •

I 571QA

001371



IIIIIIIIIIIIIIIIllIllII

TABLE OF CONTENTS (Cont'd)

4.5 Sampling Plan
4 . S . I Sample Control Procedures and Chain of Custody
A. 5. 2 Sample Identification
4 , 5 . 3 Chain of Custody Procedures

4.6 Soil Boring and Monitoring Well Construction
4.7 Sampling/Sample Preservation/Storage

4 . 7 . 1 Sample Containers for Chemical Analysis
4 . 7 . 2 Sample Col lect ion
4 . 7 . 3 Tfecon tarn [nation
4 . 7 . 4 Sample Preservation, Shipment and Storage

4.B Field Measurement Equipment
h

5.0 ANALYTICAL LABORATORY OUALtTY ASSIftANCF/DUALITY CONTROL
5.1 Chemical Analvs is

5 . 1 . 1 I-og-in and Storage of Samples
S . I . 7 Analyt ica l Dual ity Control

5.2 Ceotechnical Analys is
5, 3 Tbc umetitation
5.4 Data Val idat ion

*,0 NUMERICAL ANALYSIS AND PEER REVIFU

7.0 AUDITS ANI> CORRECTIVE ACTION

APPENDIX A

Page

4-4
4-5
4-5
4-6
4-10
4-12
4- 13
4- 13
4- 17
4- 17
4-18

5-1
5-1
5-1
5-2
5-2
5-5
5-5

CVJ
h-
V\

O
O

6-1

7-1

001372



I

l
I

iiiiiiii

Table timber

4-1

LIST OF TABLES

Description

4-3

4-4

5-1

Standard Operating Procedure List

Sample Containers Preservation, Holding
Times - Groundwater and Surface Water

Sample Containers, Preservation, Holding Time
- Soils and Sediment

Field Measurement Equipment Quality Control

Analytical Methods

4-11

4-14

4-15

4-19

5-3

oo

001373



IIIIIIIIIIIIIIIIIIIIIIIIIIIII[III

LIST OF FIGURES

Figure Number

2-1

Description

Project Organization

Chain-of-Custody Record

2-2

4-8

oo

001374



II
'II
'II
I
>lI
>l

_ .„_ . . , _..--..-- ———————————— ~ "

Revision
Ka^ t' i /\n Mrtotfviiun wo «

Page
5 / 1 4 / f t

a'ALtTY ASSURANCE/OUALITY CONTROL PLAN
REMF.ntAL INVESTIGATION ANT) FEASIBILITY STUDIES

KOPPFRS SOUTH CAVALCADE SITE
HOUSTON, TFXAS

1.0 PROJECT INSCRIPTION

Koppers Comoanv, Inc , ("Koppers^ has consented to perform the
remedial investigation and feasibility studies for the South Cavalcade
s i t e . The overal l Work Plan descr ibes the pro ject in deta i l . A br i e f
proiect background and statement of objectives follow.

1 , 1 Historical Background

The Son th Cavalcade s i t e is current ly bounded by the Hons i nn R~ ' •

0
1
I
5

uston
Terminal rai lroad tracks to the ea s t , Cavalcade Road to the north ,
Missour i Pac i f i c ra i l r oad tracks to the we s t , and Co I I ingsworth Road
to the south. "Hie s i te current ly cons i s t s of approxima tel v 65 acres
on a parcel of land 1 -1 /? mi les southwest of the in tersec t ion between
Loop MO and U .S . Route SQ (Eas t ex Freeway 1 * .

The ma jor i ty of the s i te area has formerly been used as a
Product ion fac i l i ty for creosote and other wood preservative
oroducts . From l<*ll to l<n*> the p lant was operated by the National
Lumber and Creosoting rompany. Th. is operat ion consisted of a
production faci l ity on the southwest corner of the site and "dripping"
and drying areas toward the center and northern areas of the site.
The Nat iona l Lumber and Creosot ing Company operation was purchased by
Koppers Company in 1^40. In addit ion to wood Preserving operation, a
coal tar d i s t i l la t ion process fac i l i ty was also constructed and
operated in the southeast corner of the s i te . Ponds* tanks, and
lagoons existed on the s i t e . The fac i l i ty was closed by Koppers in

All plant bui ld ings were removed and the s i te area was covered

LH
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with soil. Currently, three palletized trucking firms have operations
located within the site boundaries; Meridian Transport Company
(Merchants Fast Motorized Lines^ in the central and southwestern
corners of the site, Palletized Trucking Inc. in the southeastern
corner of the site and Transcon Lines on the northern portion of the
s ite. AJF teasing also operates within the property boundry on the
northeast corner of the site. Both AJF and Transcon-operations are
situated on a portion of the site owned by the Baptist Foundation of
Texas.

In early 1980 * s the Harris County Metropolitan Transit Authority
(MTA^ became interested in the site for a combined rail yard, shop, and
station for a proposed light rail transit system. During routine
geotechnical investigations by McClel land Engineers Inc. (MEO for
preliminary design purposes, several localized areas were found to be
contaminated with creosote waste products. Camp Dresser & McKee Inc *
(CDM^ was then retained to perform a contaminant survey and to develop
remedial measures that would mitigate the contamination and allow use
of the land by MTA. During the course of COM's work, MTA revised
their construction plans to largely exclude the area north o£
Cavalcade Street . CDM's report, "Cavalcade Contaminant Survey", dated
July 11, 1 ^83, documented the presence of soil and shallow groundwater
contaminated with creosote waste products and heavy metals. Failure
of bond issue in May 1^83 resulted in the termination of CDM's work
prior to selection of an appropriate remedial alternative and site
remediation.

Oo

After the bond failure, the site fell under the jurisdiction of
the Texas Department of Water Resources (TDWR*) . Shortly thereafter,
the site was handed over to the US EPA and was placed on the National
Priority List
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1 .2 Project Objectives

The purpose of the project is to assess the nature, degree, and
extent of contamination resulting from past activities at the site, to
evaluate the hazard to human health and the environment, and to
identify and evaluate the merits of alternative remedial solutions.
These objectives can be efficiently met by completing the following
tasks:

o Characterizing the site in terms of wastes present; lateral
and vertical extent of contamination in surface waters,
ground waters , sediments and soils; rate and direction of
waste migration; target receptors (population at risk,
threatened resources, and sensitive ecosystems^; and site
geology and surface water/ground water hydrology.

o Heveloping and evaluating alternative remedial measures
considering economic feasibility, technological feasibility,
environmental impacts, regulatory constraints, and
timeliness of completion; and offering recommendations
regarding the most cost effective remedial alternatives.

This Quality Assurance/Ouality Control Plan has been prepared to
document the measures that will be undertaken by Kbppers and its
subcontractors to assure that the work performed will be of proper
quality to accomplish project object ives and will be responsive to the
requirements of the USEPA. This plan describes the Quality Assurance
(QA^ organization, procedures, documentation requirements, acceptance
criteria, and audit and corrective action procedures for the South
Cavalcade remedial investigation and feasibility study*

r-

O
O
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Figure 2-1 shows the project organization chart indicating
individual assignments* For purposes of this project, the personnel
of Koppers and subcontractors will work within a single organisation.
All participants in the organization are directly subject to the
requirements of this Quality Assurance/Quality Control Plan.

2.1 Authority and Responsibil it ies

2 . 1 . 1 Manager, Previously Operated Properties

This corporate level manager will he the prime point of contact
with the USEPA and will act as the corporate interface for the project
team. Other duties include disseminating all projects-related
information to and from the USEPA.

2 . 1 . 2 Project Manager

The Project Manager will have responsibil ity for technical,
financial, and scheduling matters. Other duties, as necessary, will
include:

00

O
O

o Subcontractor procurement

o Assignment of duties of the Project Staff and orientation of
the Staff to the needs and requirements of the project

o Approval of project-specific procedures and internally
prepared plans, drawings, and reports

o Serve as liaison between the Project Staff and other
internal groups, such as the laboratories
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Figure 2-1
PROJECT ORGANIZATION

US EPA
John Cochran

Project QA
Off i cer

To Be Des i gna t ed7

Mg r . , Previously
Opr td . Propert ie s
S. Michael Tvmiak

L

~1

Project Manager
Shannon Cra i g

Field Coordinator
To Be Designated

Technical Review
Committee
gjî  Campbel 1

Corporate
Health & Safety
D r . - . D . J . McGrav

Field Health &
Safety Off i c e r

To Be Designated
Lab Manage*:
R. Hepner

Subcontractors
To Be Designated
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o Serve as the "collection point" for Project Staff reporting
of nonconfofinances and changes in project documents and
activities

o Determination of the effect of nonconformance and changes on
the project and the appropriateness for reporting such items
to the USEPA, in accordance with the terms of the
Administrative order and consent signed by Kbppers and the
USEPA.

2 . 1 . 3 Technical Review Comnittee

The Technical Review Committee'wi l l , as requested, provide the
Project Manager and Manager of Previously Operated Properties with
technical input and guidance during all phases of the project. This
committee will be headed by a Chairman.

. 1 . 4 Project Qual i ty Assurance Officer

Responsibi l i t ies of the Project Quality Assurance
appropriate. inc lude: Officer ,

o
o
o

Administration of the Project Quality Assurance/Quality
Control Program
Review and approval of this plan
Management and review of quality assurance activities
Notification tc personnel of nonconformance and changes in
quality assurance procedures

For this project, the OAO reports indirectly to the Manager
Previously Operated Properties, and, wor!<8 independent of the Project
Manager.

O
CO

oo
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2.1 5 Corporate Haalth and Safety Manager

The Corporate Health and Safety Manager will assume responsibility
for approving and implementing a Health and Safety Plan which satisfies
state and federal regulations and is consistent with the site's nature.
Additional details on the Health and Safety Program are presented in the
Koppers South Cavalcade Health and Safety Plan.

2 . 1 . 6 Field Coordinator

The Field Coordinator will be responsible for field activities
including those of subcontractors such as drillers. As Field
Coordinator he will also be responsible for subcontractor compliance
with applicable requirements of this Ouality Assurance/Quality Control
Plan and for communication of field activity information to the USEPA.
The Field Coordinator will ass it the Project Manager in day-to-day
management of the project. The field coordinator will also be
responsible for issuance and tracking of measurement and test equipment,
and will be responsible for the proper labeling, handling, storage,
shipping, and chain of custody procedures used at the time of sampling.

CO

Oo
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2 . 1 . 7 Laboratory Manager

The Laboratory Ms.nager will be responsible for the project
laboratories (i .e.; chemical and geotechrical) implementing the
requirements of this QA/OC Plan. The manager's responsibil ities will,
as appropriate include:

o General supervision of laboratories
o Collaboration with the Project Group in establishing sampling

and testing programs
o Schedule and execution of testing programs
o Serve as liaison between the Laboratory Staffs and other groups

001381



'I'II]I
ll
I

Revision 0
Section No. *

Page 5
5/14/85

Serve 33 the "collection point" for Laboratory Staff
reporting of nonconformances and changes in laboratory
activities
Notification of the Laboratory and Quality Assurance Groups
of specific laboratory nonconformances and changes
Maintenance of laboratory data and checkprints while the
project, or testing phase, is in progress
Release o': testing data and results
Calibration of equipment
Storage of samples.

2 . 1 . 8 Field Health and Safety Officer
«

The Field Health and Safety Officer will be responsible for the
day-to-day adherence to the Health and Safety plan during site
activities. Specif ical ly his responsibilities include, in part:

o issuance of personal protective equipment

o maintaining and using field air monitoring equipment

o designating protection levels and deciding protection level
upgrades

2.2 Project Communications

Project-related materials which are incoming to Koppers in the
form of correspondence, sketches, logs, authorizations, or other
information will be routed to the Project Manager after the original
is marked with the date received. The Project Manager will then
determine which personnel will review the materials and route the
materials accordinglv*

CM
00
K".
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As soon as practical, incoming correspondence originals will be
placed in the project central file. If the correspondence is required
by the project personnel for reference, a copy should be made rather
than holding the original. Correspondence which is of importance to
the OA/OC Plan will he routed to the project QAO,

Project-related materials transmitted external to Koppers
including correspondence, reports, drawings, and sketches will be
appropriately reviewed, approved, and if necessary signed prior to
transmitta 1. Project outgoing correspondence will, ao a minimum, be
signed by the Project Manager, or a key level individual assigned this
responsibility by the Project Manager. If joint signatures are
desirable, the originator of the correspondence, when different from
management, may also sign. Quality assurance correspondence will be
signed by the Project QAO.

CO

oo

Outgoing project, correspondence and reports should be read by the
Project Manager prior to mailing, the office copy of project
correspondence should bear routing information and be routed to the
Project OAO, if judged appropriate by the Project Manager.

To facilitate communications, progress meetings will be held on
site as needed; with the Project Manager, Field Coordinator, and key
staff members in attendance. Meeting notes will be subsequently
issued to appropriate staff members.

On or before the 10th of each month, the Project Manager will
summarize project progress. Copies of such reports will be
distributed to the USEPA representative and the Project QAO.

Communications relative to the project :jhich are initiated by
third parties (e .g . ; media, interested individuals and groups) will be
referred directly to designated USEPA representative (s) without
comment.

001383
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3.0 QUALITY ASSURANCE OBJECTIVES

The purpose of the Project Quality Assurance/Quality Control
Program i" to facilitate the implementation of regulatory requirements
and to provide internal means for control and review so that the work
performed by toppers and its subcontractors is of the highest
professional standards.

Project objectives are as fol lows:

o Scientific data generated will be of sufficient or greater
quality to stand up to scientific and legal scrutiny.

*

o Data will he gathered or developed in accordance with
procedures appropriate for the intended use of the data.

o Data will be of known or acceptable precision, accuracy,
representativeness, completeness, and comparability within
the limits of the pro ject .

o Adequate funding will be provided to the extent appropriate
to support an acceptable level of quality assurance.

The quality of the measurement data can be defined in terms of the
following elements:

o Completeness - the adequacy in quantity of valid
measurements to prevent misinterpretation and to answer all
important quest ions .

o Representativeness - the extent to which discrete
measurements accurately describe the greater picture which
they are intended to represent. Good representativeness is

CO

Oo
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achieved through careful, informed selection of sampling
sites, drilling sites, drilling depths and analytical
parameters.

o Accuracy and Precision - the agreement between a measurement
and the true value and the degree of variability in this
agreement, respectively. Accuracy and precision of data
collected in the investigation will depend upon the
measurement standards used and the meticulous, competent use
of them by qualif ied personnel.

o Comparability - the extent to which comparisons among
t

different measurements of the same quantity or quality will
yield valid conclusions. Comparabil ity among measurements
through the use of standard procedures and standard field
data sheets .

o Traceability -the extent to which data can be substantiated
by hard-copy documentation. Traceabil ity documentation
exists in two essential forms: that which links
quantitation to authoritative standards, and that which
explicitly describes the history of each sample from
collection to analysis.

the fundamental mechanisms that will be employed to achieve these
quality goals can be categorized as prevention* assessment and
correction, as follows:

1 >
Prevention 06 defects in the quality through planning and
design, documented instructions and procedures, and careful
selection and training of skilled, qualified personnel;

Quality assessment through a program of regular audits and
inspections to supplement continual informal review;

in
CO
K î

oo

001385



IIIIII Revision 0
Section No* 3" " ' " Page 3

5/ 14/85

"O Permanent correction of conditions adverse to qual ity
through a closed-loop corrective action system.

The Koppers South Cavalcade Ouality Assurance/Ouality Control Plan has
been prepared in direct response to these goals. This plan descr ibes
the Oual i tv Assurance Program to be implemented and the qua l i ty
control procedures to be followed by Koppers and Koppers '
subcontractors during the course of the remedial investigation and
feas ib i l i ty studies for the South Cavalcade s i te . CO

oo
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4.0 QUALITY ASSURANCE/QUALITY CONTROL
SITE EXPLORATION AND SAMPLING

This section describes specific activities aimed at the
prevention and early detection of circumstances adversely affecting
quality in each of the measurement tasks of the field investigation.

4.1 Training

All Koppers and subcontractor personnel working on the South
Cavalcade investigation will be properly-trained, qualified
individuals. Prior to conmencement of field work, all field personnel
will be Riven instruction specific to the South Cavalcade
investigation, covering the following areas:

00

oo

o
o
o
o
o
o
o

and Hnes of co-ommication and authority
Descript ion of the South Cavalcade s i te
Overview of the Work Plan and 0A Plan
Documentation Requirements
Personal Protection
^contamination Procedures
Bnergency Procedures

Coordi of field personr l u.u
or a qualified de^gnee.

.2 Quality Control of Subcontractors

Subcontractor quality control ia that
Product8 or« the project-other reouxr^nt,,. Subcontractor quality

subcontractor Drocureraent.

,c
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For the South Cavalcade investigation, the responsibility for
procurement of subcontractors rests with the Project Manager* The
Project Manager or a designee will complete the following steps in the
procurement process, with the assistance of Corporate Contracts and/or
Purchasing:

o Obtain competitive bids from quali fied bidders, which should
include bidder ' s qualifications in terms of personnel and
physical resources, Quality Assurance Program and Health and
Safety Program,

o Conduct or have conducted pre-qualification audits, if
appropriate ,

o Select successful bidder on the basis of price and
quali fications.

On-going observat ion and monitoring of subcontractor performance
during the field investigation will be the responsibility of the Field
Coordinator. Periodic quality control inspections of each
subcontractor will be performed by the field coordinator or a designee
to evaZuate adherence to the project Work Plan, QA PUn and Health and
Safety Plan . Inspection will include (as appropr iate) :

00
CO
to
T~
Oo

o Type and condition of equipment
o Calibration procedures
o Personnel qualifications
o Documentation

Results of the inspections will be recorded in the Field Log and
reported on a regular basis to the Project Manager.

001388
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Field Log

An integral part of Quality Assurance/Quality Control of field
activities will he the maintaining of a field log. Information
obtained from site exploration activities will be recorded and
documented.

Members of the Pro jec t Staff working in field operations will
keep a field log of their project activit ies. Items to be included in
the field log, as appropriate, are:

o
o
o
o
o
0

o
o

Field activity subject
General work act ivity »
Unusual events
Vis itors on s ite
Subcontractor progress or problems
Communication with USEPA or others
toppers personnel on s i te
Sam pi ing locations.

00

oo

Appropriate te st data forma win
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Field records will be collected and maintained by the Field
Coordinator until completion of the field program or program phase, or
until they are submitted to '.he project central file. )>iring the
performance of a field program, it is anticipated that a copy of the
field records he periodically made and sent to the Project Manager.
These copies can provide adequate documentation of work activities
should the originals he destroyed, lost, or stolen.

4.4 Document Control

The QA Plan and all standard Operating Procedures (SOP) will have
the following information on each page:

%
o Page Nunber
o Section number
o Revision number
o Revision date

When the QA plan is revised, the affected pages are reissued to
all personnel with updated revision numbers (as appropriate) and
dates . Issuance of revisions is accompanied by explicit instructions
as to which documents or portions of documents have become obsolete.

^ .5 Project Sampling Plan

A detailed Project Sampling and Analytical Plan has been prepared
to document the scope and methodology of exploration and sampling
activities at the South Cavalcade site. This section of the Quality
Assurance/Ouality Control Plan will refer extensively to procedures
and requirements included in the Sampling and Analytical Plan.

O

oo
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sampling program is based on the project objectives coupled
with a review of existing data for the site vicinity. The programii

, iii
i i
;1
1

I

1
1

* 1
L

1
i

1

includes

0

0
0
0
o
0
0
0
0
0
o

4. ,

the following elements:

Site Reconniassance
- Inventory of Existing Water Wells
- Geophysical Survey

vSurface Sediment Sampling
Surficial Soil Sampling \<r\
Shallow Soil Borings v-
Deep Soil Borings ÔShallow Monitor Wel l s
Deep Monitor Wel l s
Storm Water Runoff /Surface Water Sampling
Ground Water Samp 1, ing
Air Sampling and Monitoring
Nonsoil Materials Sampling

.1 Sample Control Procedures and Chain of Custody

Successfu l analysis depends on the capabil ity to produce valid
data and to demonstrate such val id i ty^ In addition to proper sample
col lect ion, preservation, storage and handling, it is necessary to
follow proper procedures for sample identification and
chain-of -custody. The procedures specified herein are those used by
the Office of Enforcement, U . S . Environmental Protect ion Agency as of
October,

4 . 5

All

1980.

.2 Sample Identification

samples will be containerized in sample containers that have
been cleaned, treated with preservative (as appropriate) and
pre-labeled by the laboratory. The labels on containers provided by

*
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" -

edures diSCU9sed below.

4 - S . 3 Chain-of-Custody Procedure

procedure are intended to document ,
„ Tl" accotda«^ with

ic. £rom the time of collection to di3po afederal guidelines. ' l

CM

oo

tody if: .sample i3

'

in your possess ion, or

it up toP °
«-' "V'u r potion and then you locked it ,,1prevent tampering, or

° U i9 in & H«»ignated secure area.

001392



I1 1[ I[ I1IIII
IIIIIIII

Revision 0
Section No. 4

Page 7
5 / 1 4 / 8 5

FIELD CUSTODY PROCEDURES

1. Collect only that number of samples which provides a good
representation of the media being sampled. To the extent
possible, the quantity and types of samples and sample
locations have been determined and are outlined in the
Sampling and Analytical Plan. As few people as possible
should handle samples.

2. The Field Coordinator is responsible for the care and
custody of the samples collected until they are transferred
or d is patched proper ly .

w

"*. The Field Coordinator determines whether proper custody
procedures were followed during the field work and decides
if additional samples are required.

A, Prior to commencement of sampling, the Field Coordinator
will instruct all sampling personnel in the chain-of-custody
procedures, if it is necessary.

TRANSFER OF CUSTODY AMD SH1WENT

1. Samples are acconpanied by a Chain-of-Custody Record (Figure
4-1) from the time they are collected until analysis is
performed. When transferring the possession of samples, the
individuals relinquishing and receiving will sign, date, and
note the time on the record. This record documents sample
custody transfer from the sampler, often through another
person, to the analyst at the laboratory.

oo
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RKHARK5 OR

Relinquished byi (Si PMc Time Received by: (Sipnnturc) tty: (Sifjnnlurc) Untc Time Itccclvcd by: (Signature)
CrtS irt hoH- ln>o wa K-. H3 W0" Z r-00 O Oro . a

Relinquished by: (Signature) Dote Time rtccefved byr (Signaltire) : (Sfgnnlurc) Dntc Time Received liy: (Signnturc)

rielinquishcd by: (Signs lure) CMlc Time Received for Laboratory by:(Signature) Unto Time

Oifttrfbutlon: Originnl itccompttnfca sliipmcnt; Copy to Coordinator Field Fifes,

Kern arks

Figure 4-1 Chj in-of-Custo 9 4
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Mining infection recorded on the chain-of-custody record
» add,tion to the gignaturea and dateg ̂  aii ^
will include:

o
o
o
o
o
o

Sampling site identification
Sampling date and time
Identification of sample collector
Sample identification
Sample description (type and quantity)
Analyses to be performed.

Samples will be packaged properly for shipment and
V

dispatched to the appropriate laboratory for analysis, with
a separate custody record accompanying each shipment.
Shipping containers will be sealed with fiber tape for
shipment to the laboratory. The method of shipment, courier
name(s^ and other pertinent information are entered in the
"Remarks" box.

Whenever samples are split with another laboratory, it is
noted in the "Remarks" section. The note indicates with
whom the samples are being split and is signed by both the
sampler and recipient. If either party refuses a split
sample, this will be noted and signed by both parties. The
person relinquishing the samples to the facility or agency
should request the signature of a representative of the
appropriate party, acknowledging receipt of the samples. If
a representative is unavailable or refuses to sign, this is
noted in the "Remarks" space. When appropriate, as in the
case where the representative is unavailable, the custody
record should contain a statement that the samples were
delivered to the designated location at the designated time.

in

O
O
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I
I
I
I
I
I
I
I
I
I
I
I
I
I

5. Each shipment will be accompanied by the Chain-af-Custody
Record identifying its contents. The original record will
accompany the shipment, and a copy will be retained by the
sampling supervisor.

6. The receiving laboratory's sample log should indicate the
condition of samples as received, and should explicitly
state whether the chain-of-custody seal (fiber tape) is
intact.

7. The receiving laboratory should retain a copy of each
chain-of-custody record, with the shipper's waybill or
airbill attached.

4,6 Soil Boring and Monitoring Well Construction

Table 4-1 is a list of SOP applicable to the project. The SOP
are contained in Appendix A. Standard procedures for soil borings and
monitoring well construction are given in SOP' s 7 1 1 5 and 7220 ,
respectively•

Dril l ing and sampling equipment, monitoring well construction
materials and decontamination procedures are given in the Sampling and
Analytical Plan.

A geologist or other qualified individual will complete a
detailed record of each boring (Form No. 1911 , SOP 7 l l5 > , and will log
all site activities during the subsurface investigation in the field
log. Items to be noted in the field log include:

O
O
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2005

7 1 1 5

7120

7130

7220

7 3 1 5

7510

7600

7710

QUALITY ASSURANCE/QUALITY OWTROL PLAN
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TABLE 4-1
STANDARD OPERATING PROCEDURE LIST

Title

Numerical Analysis and Peer Review

Subsurface Soil Sampling

Surface Water Sampling

Groundwater Sample Collection from Monitoring Wells

Monitoring Well Construction

Operation/Calibration of HNu Photoionization Analyzer

Packaging and Shipment of Samples

Decontamination of Equipment

Borehole Pressure Testing

oo
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o tbte, time of each entry and initials of person making the
entry,

o Work activities underway
o Unusual events
o Visitors to the site
o Kbppers personnel on site
o Subcontractor progress/problems
o Communications with USEPA

The geologist or other qualified person will be responsible for
monitoring the drilling subcontractor's performance, as described in
Section 4.2 of this plan.

Borehole permeability test ing will he performed on selected wells
following the sampling round. This testing will be performed and
documented under the direct ion of the geo log i s t , in accordance with
SOP 77 10 .

&. 7 Sampling/Sample Preservat ion/Storage

Ground water samples will be collected in accordance with SOP
7130, Ground Water Sample Collection from Monitoring Wel ls . With
field samples, a minimum of one blank sample Cdeionized water) will
accompany each sampling kit from the laboratory to the field and back,
so that any contamination of samples can be detected.

The importance of proper sampling cannot be over-emphasized.
Even though the well or boring being sampled may be correctly located
and constructed, special precautions will be taken to ensure that the
sample taken is representative of the ground water or sub-surface soil
at that location and that the sample is neither altered nor
contaminated by the sampling and handling procedure.

CO

O
O
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Sample Containers for Chemical Analysis

The required sample containers, filling instructions and
preservation procedures are listed in Tables 4-2 and 4-3. Sample
preservatives will be placed in the containers by the Laboratory,
prior to issuance of the sample kits.

Containers for organics analyses will be prepared in the
laboratory as follows:

1 .
2.

3.

4.
5 .

Wash with hot detergent water .
Rinse thoroughly with tap water followed by three or more
rinses with organic-free water.
Rinse with pesticide qual ity redist i l led acetone, followed
by equivalent quality methylene chloride.
Allow to air dry in a contaminant free area.
Cap and liners must be washed and rinsed also.

Containers will be stored and shipped tfithsecurely fastened.

* - 7 - 2 Sample Collection

Teflon-Uned caps

O
O

Collect and containerize the samples in H,,

interfere with the airti , "g ""pl"r::
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Measurable

Base/Kpiftral KxtractaMe*

Volati le

Acid ExtractaMes

Cyanide

Priority Pollutant
Metal*

Iron

Nitrate'

PPR'S

TABLP 6-?

SAMPLE mNTAIHFRS. PRFSERVATKtW. HOLDING TIHES
CROiTHnWATFlR AM> SEIRFACF. WATER

Con t a in^er /J/f> 1 »me

f\i» E - l i t e r glass So t t t e s ,
let ton-f irtfd caps

VOA v ia l s ,
teflon -I icrprf caps

One 1-t t t cr
t>otL le», tef lon-l ined caps

One 1 - L i t e r CuNi ta i n e r

One- l- l i ter Ctrh i ta iner

One l-l iter C

One l - t i t e r Cuh i ta i n^r

if l - l i t e r
f I on - ( i n «M c a p*

Prestrvat ion

flool, i °C; protect frt>m li

Cool , 4 • protect from light

Cool , 4 nC; protect from l

Cool , 4 C; NaOH to pH I?;

Revision 0
Section Ho. 4

5/J4/B5

HoIding^Tirae

7 days (until extraction)

14 days

7 days (unti l extraction)

14 days

to pH - 2: f i l ter samples before
conta iner iz ing

HNO to pH • 2, f i l ter samples before
containeris ing

Cool , 4°C

Coo t , 4°^; protect from ti^ht
L

6 months

f> months

48 hours

7 days

0 0 1 4 0 0
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TABt.F 4-3

SAMPLE CONTAINERS, PRESERVATION, HOLDING TIMES
SOILS AND SEDIMENTS

0 0 1 4 0

Revision 0
Section Ho. 4

Page » *
V

Acid & RaseANeutra t
Fraction Mis

Con tatner/Volume

Four 1- l i t .fr -iiJe mouth glass
jars, tef lon- l ined caps

Preservation

Cool 40; protect from light

Holding Time

14 days (until extraction)

Volat i le 1\rfo 4flm! VOA v ia t
t r- f !o r t - l i n e < f caps

Cool , i°C; protec t from l ight 14 days

Acid ExCractaMes f>ne 1 - l i t e r wtrfe niotcth glass
jar

Coo l , 4 C; protect frocn l ight 14 days (until extraction)

Oyaniite [ - l i t e r wide mouth glass jar Coo t , 4°C 14 days

Arsenic One R oiinc*- wide nuuth
Klas s jar

None 6 months

Priority Pollutant Meta*. a One R ounce wide moti th
R t a s s jar

6 months
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Soil Samples for Geotechnical Analysis

Collect soil samples from the split spoon using procedures as
noted above. Each jar label should contain sample identification and
depth, so that each sample can be related to corresponding notes on
the boring log. The sample boxes should contain dividers to protect
samples from breakage. Sample boxes should be taped shut in the
field, sealed with fiber tape and labeled with the project name.

If the jar samples are to be temporarily stored on site, they
will be protected from the weather, including excessive heat and
freezing. Indoor storage will be employed, where possible*
Undisturbed soil samples (Shelby tube) will be kept in the tubes. At
least one-half inch of soil will be cleared from each end of the tube
and the ends of the sample squared off . Usually, the top of the
sample will contain drill cuttings and these must be removed prior to
sealing. Under certain circumstances, a tube may be allowed to drain
prior to the sealing process. TVibes will be sealed at both ends with
parafin wax (or equivalent) . If they are to be shipped, pack the
samples in wooden boxes (Section A . 7 . 4 ) . label the samples as
described in Section 4 . 5 . 2 ; include the depth interval. All samples
should be logged in the Field Log. Sample numbers should be noted, at
corresponding depth on the boring log.

CM
O

O
O
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Water Samples for Chemical Analyses

Ground water samples will be collected from the monitoring wells
in accordance with SOP 7 130 . To ensure representative samples, pH
readings will be taken repeatedly during well purging. Samples will
be collected after pH readings have stabil ized.

Samples collected for analysis of dissolved inorganics will be
filtered in the field using a 0.45-micron filter element in a
Millipore (or equivalent.) filtration apparatus equipped with & hand or
electrical vacuum pump. If field filtration or organic samples is
also necessary or desirable, use a glass membrane- filter. Filtered
samples must be transferred immediately to the appropriate
containers. Label the sample in accordance with Section 4 . 5 . 2 of this
Plan. Record the sampling event in the Field Log.

4 . 7 . 3 Decontamination

All sampling tools and equipment (including filtration apparatus)
will be decontamiated before use and after each sampling event, in
accordance with SOp 7600 , Oecontamination.

4 . 7 . 4 Sample Preservation, Shipment and Storage

O

Oo

I
eii

Samples for Chemical Analysis

Samples will be iced or refrigerated at 4°C from the time of
collection until laboratoi-y analys is . If residual chlorine is known
or suspected to be present, 80 mg of sodium thiosulfate per liter of
sample will be added. Preservation procedures for all organics and
inorganics samples are summarized in Tables 4-2 and 4-3.
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Samples will be protected from breakage and shipped in coolers.
Blue ice or equivalent, will be usdd to maintain a temperature of
4°c. A carrier will be selected which will insure delivery afc the
laboratory within 24-36 hours after collection. For out-of-town
shipment of samples, air express overnight service will be
considered. Records of all sample shipments will be maintained by the
Field Coordinator. Copies of chain-of-custody records and shipper's
airbill or waybill will be retained.

"™rr.::::::::ri;::i;;;:;;;:r---i:;™:™:—- -- - -=':: rir;;:~ -~—nr-rr- ™r; -<-""" -- *' -r:r:;:r:;«tnr -~
4.8 Field Measurement Equipment

The field measurement equipment to be used in the South
Cavalcade site investigation is listed in Table 4-4, along with
summarized quality control procedures. Detailed operation and
calibration procedures are contained in the appropriate SOPs(Appendix A).

O
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Check

Meter

Conductivity Meter

Vapor
Ana } yzer

Oal i h ra t i on

tt ons

two Or more Wl. s

, l ( t £nR e ieflfl fl(r

Ca l i ^ r a t i n n
standard buffer so lu t i on

An«lyee rep l i cates

C.i) i brut ion ct\r<?k-atwlyr.e
standard KC.I. soh i t ion

Span check w i t h expressed
Ras standard

Frequency

l / L O Samptes

Samples

1 / 1 0 Samples

Contro l Limits

To be determined

To be determined:

To be determined

Once eaeh day of use To be determined

0 0 1 4 0 5
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Ibcumented and approved procedures will be used for calibrating
measuring and test equipment. Whenever possible, widely accepted
procedures, such as those published by the AS1M or EPA, or procedures
provided by manufacturers, will be adopted.

Calibrated equipment will be uniquely identified by using either
the manufacturer's serial number, Koppers identification number, or
ether means* This identification, along with a label indicating when
the next calibration is due, will he attached to the equipment. If
this is not possible, records traceable to the equipment will he
readily available for reference .

It will be the responsib i l i ty of all personnel to check the
calibration status frcm the due date labels or records prior to using
the equi ptnent.

Measuring and test equipment wil l He cal ibrated at prescribed
intervals and/or prior to use . Frequency wil l be based on the type of
equipment, inherent stab i l i ty , manufacturer ' s reconmendations, values
given in national s tandards , intended use , and exper ience . Sensit ive
equipment to be used for site characterization will He calibrated or
checked prior to use on this project-

Equipment that fails calibration or Hecomas inoperable during use
will be remover! fron service and segregated to prevent inadvertent
use, or will be tagged to indicate it is out of calibration. Such
equipment will he repaired and sat i sfactor i ly recal ibrated to the
satisfaction of the Laboratory Manager or Field Coordinator as
appropriate. Equipment that cannot be repaired will be replaced.

The Field Coordinator will delegate responsibility for control
and calibration of field measurement equipment, as appropriate. Each
sampling team shall have one member who is responsible for the
measurement equipment used for characterization of samples.

O

O
O
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5.0 ANALYTICAL LABORATORY
QUALITY ASSURANCE/QUALITY CONTROL

5.1 Chemical Analysts

5 . 1 . 1 Log-in and Storage of Samples

All samples submitted to the laboratory for chemical analysis
will He accompanied by chain-of-custody documentation. The laboratory
sample custodian will complete each chain-of-custody record by signing
and dating it as custodian. All samples will be carefully inspected
for:

r--o

Oo

o Intact air-tight seal , where necessary
o Evidence of damage
o Completeness of accompanying records

No samples will be accepted by the receiving laboratory personnel
unless they are properly labeled and sealed.

After inspection, each sample will be logged in and assigned a
unique laboratory sample identification number. Information entered
in the logbook for each sample should include:

o
o
o
o
o
o

Field sample identification number
Laboratory sample identi fi cat ion number
Hate received
Project name and number
Collection date
Sample type

001407
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o fond it ion of samnl e f from inspection^
o Analyses sought,
o Assigned storage location.

Samples will he refrigerated in a secure location at 4°C until
ana 1 vzed.

S . I . 1 Ana ly t i ca l Oua l i tv Contro l

Oiemical analvses w i l l ^e performed Sv Koppers Company, Inc. in
Pitt sburgh , Penn sy lvan i a , and subcontract laboratories using the
sample preparation and ana ly t i ca l methods l isted in table S- l * An
overview of the laboratory qua l i t v * c o n t r o l/qua l i t y assurance program
wi l l Se provided ^efnre ana lyt i ca l work H^R in s .

S.2 (Votechnic.il An. i lvs is

Samples for peotechn ica 1 ana I vs is wi l l he inspected and logged in
according to applicable narts of S . I . I . Anv evidence of damage C i . e . ,
^roken jars or disruption of undisturbed soil samples^ wil l he
promPtlv reported to thri Proiect Manager. Samples will be stored in a
secure cab i ne t , and protected from temperature extremes until they are
ana 1 V7,ed ,

COo

oo

f^eotechnical ana lvse s w i l l he performed in accordance w i th current
revis ions of the appropr iate AS TV procedures ("Table 1-O. Only
qua l i f i ed analysts who have demonstrated prof ic iency at these
procedures wil l perform the tes t s . All measurement equipment used in
the test ing wi l l be ca l ibrated to VBS or equivalent standards, and
documentation of traceab i l i tv to those standards w i l t be maintained.
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Parameter
Water
Samples

Volati le Organtea

Acid Extractahtes

Base-Neutral
Extractables

Priority Pollutant
Me taIs

Cyan id e

Iron
Nitrate
Pestic ides and PCB' s
PH
Temperature
Conductivity
Dissolved Oxygen
S ed iff en t J,
Soila SamDies
Volatile Organicg

Method

Gas Chromatography
- Maas Spectrometry
Gas Chromatography
- Mass Spectrometry
Gas Chromatography
- Mass Spectrometry*
Digestion

Titrimetric-
Spectophotometric

AA/nirect Aspiration
Coloritnetric

Gas Chromatography
fclectrometric
Therraometric
Conductimetrie
Electrometric

Gaa Chromatography
- Maas Spectrometry

Expected
Method No. Detection Limit

624 10-100 mg/1

625 10-50 mg/l

62S 10-50 mg/1

200 .2 (metal specific^

3 3 5 . 2 0.005 mg/1

2 3 6 . 1
3 5 2 . 1

608
150 . 1
170 . 1

120 . 1 1 m oho/cm
360 . 1 /360 .2 0. 1 mg/1

O. I mg/1
0.1 mg/l

O.I to 1 .0 mg/l
0.01 pH unit

o

oo

8240 1-0 mg/kg
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Parameter
Acid ExtractaMes

Base-Neutral
ExtractaMes

Priority PollutantMetals
Cyanide

A t* a Art * t*fir a en it*

Acid & Base /Neutral
Fraction Mix

Geotechnical
Analyses

-

TABLE 5-1 (Cont'd)
ANALYTICAL METHODS

Method Method
Gas Chromatography 8250
- Mass Spectrometry

Gas Chromatography 8250
* Mass Spectrometry

ICAP 6010

Distillation-Tit rat ion 9010
-Spec t ro pho t ome Cr i c

AA/Caseous Hydride 7061
Gas chronatography 8270
-mass Spectrometry

Section No. 5
Page 4

5/14/85

Expected
No. Detection Limit

1.0 wg/kg
O

1.0 mg/kg ^
v-
O(metal speci fie) Q

5-10 mg/kg

0.05 mg/kg
1.0 mg/kg

Visual Class if icat ion
of Soils

Natural Moisture
Con ten t

(bit Dry Weight
Atterherg Limits
Liquid
Plastic
Shrinkage

Grain Size
Wet sample prep.
Dry sample prep.Analysis

Unconfined compreagive
strength

Vertical permeability

ASTM D-2488

ASTM D-2216

ASTM D-0423
ASTM D-0424
ASTM D-0427

ASTM D-2217
ASTM D-0421
ASTM D-0422

ASTM D-2434
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5.3 Documentation

All analytical results will be thoroughly documented in ink and in
reproduction quality. Implicate records will be kept whenever
possible. Project records will be maintained in a secure area*

For each analytical result, including all blanks, spikes,
calibration standards, surrogates and samples, supporting
documentation will be maintained that includes at least the following:

o Complete chain-of-custody records for the sample
o Records of traceability to ERA Reference Materials, NBS

Reference Materials, or appropriate, recognized standards for
all analytical standards, surrogate standards, spikes,
balance calibration weights, and volumetric standads.

o Records of all sample preparation, including weights and
volumes of reagents, dilution ratios, etc . These records
should be in laboratory notebooks, and/or formalized data
sheets, and should undergo regular review by a supervisor or
quality control office. All notebook pages and data sheets
should be signed and dated by originator and reviewer.

o Tbcumentation of ail manual calculations in reproduction
quality.

O
O

5.A uata Validation

All data will be validated by the laboratory prior to issuance.
Validation will consist of both a statist ical review and a
documentation review. Statistical review will include examination of
all quality control data, including field blanks, reagent blanks,
method blanks, surrogates and standard calibration, as applicable.
Documentation review for both chemical and geotechnical analyses will
include inspection of supporting documentation for completeness,
correctness and legibility, as described in Section 3.0
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6.0 NUMERICAL ANALYSIS AND PEER REVIEW

All numerical analyses, including manual calculations, mapping,
and computer modeling will be documented and subjected to quality
control review in accordance with SOP 2005, Numerical Analysis and
Peer Review. All records of numerical analyses will be legible,
reproduction-quality and complete enough to permit logical
reconstruction by a qualified individual other than the originator. CM

f-
O
O
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7.0 AUniTS AND CORRECTIVE ACTION

Periodic audits will he conducted to assess the level of adherence
to this OA plan. Routine audits of field logs and other control led
f ie ld documents will he conducted by the Pro j e c t Qual i ty Assurance
off icer .

When qua l i ty def i c i enc i e s are observed that warrant immediate
attent ion, correct ive act ion requests will be issued to the project

by the Oual itv Assurance Of f i cer .

The Pro j e c t Oual itv Assurance Off i c e r maintains a record of all
correct ive action requests and reports their status to Koppers
management .

O
O
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NUMERICAL ANALYSIS AND PEER REVIEW 2nd Qtr. 198
2005
0

1. Purpose and Applicability
This document describes procedure for ensuring that all data
analyses for site investigations are consistent with project objectives
and are legibly and permanently documented.

2. Responsibilities
The responsibility for implementation of this procedure on each project
rests with the project manager.

3. Method of Documentation
3.1 Manual Calculations

3.1 . 1 All calculations shall be documented in legible,
reproduction-quality records. The records shall be
complete enough to pecmit logical reconstruction by a
qualified person other than the originator.

3 . 1 . 2 Calculations should be maintained in division files during
the project, and shall be placed into the central project
file at the end of the project.

3 . 1 . 3 Each calculation should be assigned a unique identification
number by an appropriate person.

3 . 1 . 4 Calculations for each project s.iould be kept in a binder
with an index sheet.

3 . 1 . 5 Records of calculations shall be contain, on each page, the
initials of the originator and reviewer, the date, the
project number, calculation number and page number.

3 . 1 . 6 The complete record of any series of calculations for a
project shall have a cover page containing at least the
following:
o Statement of purpose
o Total number of pages
o Brief description of method
o Assumptions and justifications
o Reference to input data sources
o All numerical calculations, showing all units

LH

O
O
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NUMERICAL ANALYSIS AMD PEER REVIEW 2nd Qtr . 19Q-
2005
0

Results
Reference to associated computer output
Signature of originator and date

3.2 Computer Programs

Documentation and qualification procedures for '-written
computer programs are detailed in SOP ___. Each revision of
each program is documented in an annotated hard copy of the
software. Annotations should be sufficient to permit a qualified
individual other than the originator to understand how the program
works. Minimum contents of such a record are:
o
o
o
o
o
o

Program name
Originator's name
List of called subroutines
Date of printout
Revision number
Each page should be numbered, and should indicate the totalnumber of pages in the record

These records are archived along with the qualification records ina central file.
3.3 Computer Program Output

3 . 3 . 1 All final computer program output used in a given project
will be retained in hard copy in the project files. The
output should be bound and assigned a unique referencenumber.

3 . 3 . 2 Each program output record shall contain at least thefollowing:

o Name and revision date of program or model usedo Input parameters
o Name of user
o Date of run

3.4 Drawings

3 .4 . 1 All drawings shall be labeled with a unique identificationnumber

3 . 4 . 2 All drawings shall be constructed using standardized
symbols and nationally-recognized drafting standards

vQ

oo
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NUMERICAL 'ANALYSIS AND PEER REVIEW 2nd Qtr. 198
2005
0

3 . 4 . 3 All drawings shall be signed and dated by the originator
and by a Quality Control Reviewer

3 .4 .4 All drawings to be published must be approved for issue by
the project manager or his designee.

4. Method for Review and Revision
4.1 All manual calculations for each project shall be verified by a

qualified person other than the originator.
4.2 Verification shall consist of a thorough check of the manualIIIIIIIIIIIIII

II!-•[iii

calculations for the following elements:
o Appropriateness of method,
o Appropriateness of assumptions.
o Correctness of calculations.
o Completeness of references,
o Completeness of record.

4.3 Method of Review - It is the responsibility of the reviewer to
assure that the methodology used and results obtained are
correct. This may require verification of each number in the
calculation, but this is usually not necessary. Typically, spot
checks of the computations and visual inspection for the
reasonableness constitute a sufficiently thorough check.
In some cases, it may be appropriate and economically feasible for
the reviewer to perform a complete, independent calculation using
a different, but appropriate method.
It is up to the reviewer to determine the appropriate method ofreview.

4.4 If the reviewer recommends revisions, the reviewer and originator
will confer until any disagreements are resolved.

4.5 After determining that the calculation is acceptable, the reviewer
will sign and date the cover page and initial and date the
remaining pages.

4.6 A photocopy of the approved calculation record is made and filed
in the central project file.

O
O

[I
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Title:
STANDARD OPERATING PROCEDURE

Subsurface Soil Sampling

-Page -of8 1 5
SatCL 1st Qtr 19*Number: SQpRevision: -

1.0 General Applicability
This SOP describes the methods used in obtaining subsurface soil samples for
Identification of soil grain-slz* distributions, strs,tigraphic correlations » and
chemical analysis (if required). Subsurface soil samples are obtained in
conjunction with soil boring ead nonltoring-well installation programs and
provide direct information as to the physical makeup of the subsurface
environment, this SOP covers subsurface soil sampling by split-spoon only, as
this is the means most often used for obtaining samples from unconsolidated
deposits. (See also. SOP 7220 - Monitoring Well Construction).

00
2.0 Responsibil ities

It shall be the responsibility of the contract driller to provide the
materials for obtaining subsurface soil samples. This includes th« split-spoon
sampler and sample containers (s ized according to project requirements) as well
as the appropriate boring logs. It Is the contract driller's responsibi l ity t<T
maintain a complete set of boring logs for contract purposes. Standard O
Penetration Tests (SPT) (ASTH: 1586-67) will be conducted by the contract O
driller if required by the project-. Equipment decontamination shall also b« the
responsibility of the driller.
It shall be the responsibility of the project geologist/engineer to observe all
activities pertaining to subsurface soil sampling to ensure that all thestandard procedures are followed properly, and to record all pertinent data on a
boring log. It is also the geologist/engineer's responsibility to Indicate to
the contract driller at what specif ic depth i ample a shall be collected. The
geologist/engineer will maintain custody of all samples until they ara shipped
to their appropriate destination.

3.0 Supporting Materials
In addition to those materials provided by the contract driller, the
geologist/engineer will provide:

o . analytical sample bottles and labels
o boring logs
o field notebooko chaln-of-cujtody forms
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4.0 Methods or Protocol for Use
4.1 General Procedures I
The stapling depth interval is typically one (1) sample per every five (S) •
vertical feet with additional staples taken, at the discretion of the project |
geologist/engineer, when significant textural, visual or odor changes are
encountered.
The following are the standard procedures to be used in advancing casing and
obtaining soil samples. ON
Specific requirements described in a project's task plan may call for deviation
in the standard procedures but these will be taken into account on a project_ by-
project basis. Any deviations from specified procedures will be recorded oh th
boring log. O

O
4.2 Standard Procedures - Advancing Casing

IIII
i

4 .2 . 1 The casing shall be advanced to the required depth. All loose
material within the casing shall be removed prior to sampling: The
casing shall be advanced according to project requirements. BorirtgsB
are typically advanced by two methods, drive-and-wash casing, and I
hollow-stem augering. The casing shall be of the flush joint or
flush couple type and of sufficient site to allow for soil sampl ing.
coring, and/or well installation. All casing sections shall bo
straight and free of any obstructions. Hollow-stem augers or solid
flight augers with casing may be used according to specif ic pro ject M
requirements as described in the project task plan. If hollow-stem •
augers are to be used, the bit shall be equipped with a plug device
to be removed at the required sampling depth.

4 . 2 . 2 For those borings which encounter obstructions, the casing shall be
advanced either past or through the obstruction by drilling.
mechanically fracturing, or blasting (if required). If the
obstruction is bedrock, a rock core shall be taken according to
project requirements and following the standard procedures for rock
coring (SOP * 7210) .

I
i4 . 2 . 3 The use of recirculated water shall not be permitted when cas ing is

being driven, unless specified in the project task plan, directed and
properly documented by the geologist/engineer. •

4.2 .4 If recirculated water is used all loose material within the casing
shall be removed by washing to the required sampling depth using a •
aininun amount of water. Care shall be taken to limit recircuUtiorfl
of the wash water to those times when the water supply is extremely
liaited or unavailable. i

0386J
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4.3 Standard Procedures - Soil Stapling
4 .3 . 1 Subsurface soil samples shall ba obtained using a split-tube type

sampler (split spoon) having a 2-inch O.D. with a corresponding I
3/8-inch I.D. and a 24-inch long sample capacity. It shall be
equipped with a ball check valve and will require a flap valve or
basket-type retainer for loose-soil sampling. Sampling frequency
will be as stated in Section 4.1 , or as otherwise specified in the
project task plan.

4 .3 .2 Sampling depth shell be independently determined by the inspecting
geologist, and any discrepancies shall be resolved prior to obtainingthe sample. CM^r

4 .3 .3 Samples shall be obtained using the standard penetration test <SR?> .
which allows for determination of resistance within the depositsQ
The sampler shall be driven using a 140-pound hammer with a vert Leal
drop of 30-inches using 1 to 2 turns of the rope on the cathead. A
certificate indicating exact weight may be required for documentation
purposes. The number of hammer blows required for every 6 inches of
penetration shall be recorded on the boring log.

4 . 3 . 4 The sampler shall be immediately opened upon removal from the
casing. If the recovery is inadequate, another attempt shall be made
before drilling progresses. Adequate recovery should be no less than
12 inches, not including any residual wash material brought up with
the sample.

4 . 3 . 5 The sample shall be split if necessary, placed in the appropriate
container, labelled, and placed in the storage box. The boring log
and the sample container/label should contain the following
information for each sample: site name, boring location, depth, blsw
counts* recovery, sample number and collection date. The type of
material shall be indicated in the boring logs and will be descr ibed
using the Unified Soil Classification System (ASTM: D2487-69 and
02488-69).

4 . 3 . 6 The sampler shall be cleaned with water between attempts in order to
prevent cross-contamination. If further decontamination is required.
SOP 7600 shall be consulted.

4 . 3 . 7 Proper procedures for delivery to the designated laboratory shall be
initiated when all samples are collected. This includes packaging,
shipping with sample logs, analysis request form?, and chain of
custody forms.

0886J
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Various forms are required to ensure that adequate documentation of each sampleIs followed and will include:
sample log*boring logs
chain of custody formsshipping fonts

la addition, a field log book will be kept as an overall log of all samples
collected throughout the study. All documents are retained in the appropriateproject files idefinitely.
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4.0 Procedures
4.1 Sample Location Selection

The selection of the precise stapling location requires professional
judgaeat and an understanding of the purpose of the study. Sampling
locations where mixing is incomplete should be avoided if an average
composition is required. Often, areas of poor lateral or vertical mixing
can be visually identified. For example, color or turbidity differences
may be apparent immediately below the confluence of a tributary and the
main river or at a wastewater discharge point. Use of a field conductivity
meter is recommended for determining the uniformity of the water ^
composition across the width and depth of the water body. Once the
sampling point has been selected, it must be fixed by detailed descript ion,
maps, or with the aid of stakes, buoys, or other landmarks so that others
can identify the sampling location. v-

O4.2 Stream Sampling o
4.2 . 1 In shallow streams (those which can be safely traversed on foot) the

sample container can be filled directly with the flowing water.
Unless otherwise specified in the project sampling program, samples
should be collected at mid-depth in the mld-saction or deepest flow
channel of the stream.

4 . 2 . 2 In deep rivers, use of a boat or raft will usually be required to
obtain a representative sample. As with shallow streams, samples
should be obtained at mid-depth in the mid-channel unless otherwise
specified in the sampling program. Stream depth can be determined
using a depth sounder or by physical measurement with a heavily
weighted flexible measuring tape or a rigid gage.

4 .2 . 3 Aa Alpha horizontal type sampler should be used for collecting
samples at a specific depth in the water column. Figure 1
illustrates the operation of one of these samplers.

4.3 Lake and Pond Sampling
4 .3 . 1 Water in lakes and ponds is generally poorly mixed and thermal

stratification is frequently observed, single samples can only
represent the specific spot from which they were obtained. For many
studies, samples taken at the Ulet(s) and/or outlet of the lak« or
pond are of the most interest. In other studies, a grid is
established over the lake or pond and samples arc collected atgrid-line intersections.
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1 I1 .0 Applicability

This Standard Operating Procedure (SOP) d«fInes the basic techniques and general*
considerations to b« foliowad for tha collection of water-quality samples from I
rivers, lakes and ponds. Ih« specific detail* of actual sample collection are
highly dependant upon local condition* as well as upon the purpose of the
quality study. Nevertheless, certain aspects of sample collection procedures
are independent of project-specific variations.

2.0 Responsibilities iThe project manager is responsible for ensuring that a properly designed
saapling program is prepared prior to any sample collection. The sampling
program will Identify the general sampling location(s), frequency, sample
(grab or composite), water-quality parameters and analytical procedures. ThV
field team is responsible for familiarizing themselves with the sampling
program, and ensuring that all field equipment is in proper operating condiCTort B
and that the appropriate sample containers and preservatives are available. Qrhe'
field team is also responsible for proper sample handling as specif ied in O
SOP 7510, Handling and Storage of Samples. B

3.0 Materials i1j

0893J

12846 (12/78)

Project specific sampling program
Site area maps ( e . g . , USGS 7-1/2 minute or 15 minute quadrangle topograpt i i
maps)
Sample containers and preservatives
Insulated containers ( e . g . , coolers) for sample storage and an ample supp!
of ice
Field equipment as specified in the sampling program and the correspond ing B
manufacturer's manuals.
Calibration standards for field equipment B
Alpha horizontal type sample collector (for deep rivers, lakes and ponds )
Boat or raft (for deep rivers, lakes and ponds) g[
Weighted tape measure or rigid gage mIField-dat* sheets and/or log book m

First aid kit B

ii
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4 .3 .2 As with deep rivers, an Alpha horizontal type sampler should be used
for sample collection.

4.4 Sample Handling and Preservation I
4.4 . 1 In general, the shorter the time lapse between sample collection anfl

analysis, the more reliable the results will be. Certain water- ®
quality parameters, especially pH, temperature and dissolved oxygen,
are so closely related to the environment of the water that
meaningful results caa only be obtained by in-situ field
measurements. .„

' »

4.4 .2 EPA has developed a list of recommended sample containers,
preservatives and maximum holding times for water quality ^J

measurements (see Federal Register 44 :69464 ) . Unless otherwise-
specified in the sampling program, this list should be followeO
Preservatives may be added to the sample containers in the fie£d
after filling, or the containers can be pee-spiked with the
preservative. All samples should be placed on ice immediately aft
collection and should "remain iced until delivery to the analytical
laboratory.

ii
5.0 Documentation

A record must be kept of every sample collected and every bottle must be
marked, preferably with a waterproof label. An example field-data sheet is
provided in Figure 2, Project-specific data sheets or log books may be used.
The field record must provide positive sample identification as well as the name
of the sample collector, the date, time and exact location of the sample
collection point, and results of all field water quality measurements. Other
information such as weather and stream-flow conditions should also be noted.
All documentation will be retained in the appropriate project files.

i
eiIi
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WATER QUALITY FIELD DATA SHEET

Title Date Time Project No. Proposal No.

Location.
Station No..
Observers _
Comments -

.Station Name.

Location Within Transect*

Total Depth. Secchi Disc Depth.
FIELD MEASUREMENTS Oiiiiii

iiii i

Depth
(meters)

Temp
<°C)

DO
img/1)

00 Sat.
(%)

Conductivity
(umhos/cm)

pH
(units)

Depth
(meters)

OVelocity
(ft/sec)

*Laft bank and right bank are determined facing downstream.

Figure 2 Example Field Data Sheet
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1 .0 Applicability
This Standard Operating Procedure (SOP) is concerned with the
collection of valid and representative sample'; from ground-water
monitoring wells. The scope of this document is limited to field
operations and protocols applicable during ground-water sample
collection.

2.0 Responsibilities
The site coordinator or his delegate will have the responsibility to
oversee and ensure that all ground-water sampling is performed in
accordance with the project-specific sampling program and this SOP. In
addition, the site coordinator must ensure that all field workers are
fully apprised of this SOP. The field team is responsible for proper
sample handling as specified in SOP 7510 , Handling and Storage of
Samples.

3.0 Supporting Materials
The list below identifies the types of equipment which may be used for
a range of ground water-sampling applications. From this list, a
project-specific equipment list will be selected based upca project
object ives, the depth to ground-water, purge volumes, analytical
parameters and well construct ion. The types of sampling equipment are
as follows:
e Purging/Sample Collection

Bailers
Centrifugal Pump
Submersible Pump
Peristaltic Pump

• Sample Preparation/Field Measurement
pH Meter
Specific Conductance Meter
Filtration Apparatus
Water-Level Measurement Equipment

Additional equipment to support sample collection and provide baseline
worker safety will be required to some extent for each sampling task.
The additional materials are separated into two primary groups:
general equipment which is reusable for several samplings, and
materials which are expendable.

0395J
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General
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h bottleiwthanol-dlspenser bottle,
Fi.ld deta sheets .nd/or log book
Pr«s«rv*tion tolutlonsStaple cont*ln«n

First-Aid kit
• Bxp«nd*bl« (UUriala

Bailer Cord
Raspirator CartridK«3Glov«a
Water Filters
Chamical-fcee paper towelsPlastic sheets

4-0 Water-Level Measurement
4.1 Introduction
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4.2 Veil Security
Unlock and/or open the monitoring wall. Enter * description of
condition of the security syttem and protective casing on the
Ground-Water Staple Collection Record shown In Table I.

4.3 Measuring Point
Establish the neasurlng point for the well. The measuring point
location should be clearly narked on the outermost casing or
Identified In previous sample collection records. If no measuringpoint can be determined, a measuring point should be established.
The measuring point should be a point which Is, or can easily betransposed vertically to, the survey control point for the well.
Typically the top of the protective or outermost well casing willbe used as the measuring point. The measuring point location
should b* described on the Ground-Water Saaple Collection Record.

4 . 4 . Measurement
To obtain a water-level measurement lower a decontaminated
mechanical or an electronic sounding unit Into the monitoringwell. Care must be taken to assure thtt the water-levelmeasurement device hangs freely In the monitoring well and la not
adhering to the wall of the well cas ing . The water-level
measuring tape will be lowered Into the well until the audiblesound of the unit Is detected or the light on an electronic
sounder Illuminates. At this time the prec ise measurement should
be determined by repeatedly rais ing and lowering the tape to
converge on the exact measurement. The water-level measurement
should be entered on the Ground-Water Sample Collection Record.

4.5 Decontamination
The measurement device shall be decontaminated Immediately after
use. Two persons are usually required to perform
decontamination. Two handful* of chemical-free paper towels will
be obtained and one of which will be soaked with methanol. As thetape or line Is rolled back onto the reel by one person, thesecond will wipe all free liquids and moisture from the tape or
line with one towel closest to the reel, and follow with a second
wipe of methanol a few Inches behind.

S.O Purge-Volume Computation
All monitoring wells to be purged prior to cample collection.
Depending upon the ease of purging. 4 to 10 volumes of ground water
present In a well shall be withdrawn prior to sample collection, the

089SJ
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volume of water present In each well shall be computed using the two
measurable values, length of water column and monitoring well inside
diameter. The water column length shall be computed as shown in
Itea 2b of Table 1. The monltoring-well diameter may be obtained by
direct measurement lo the field or froa the boring log. Figures l(a)
and Kb) will b* used to compute the well volume. The one (X) well
volume shall be multiplied by the appropriate factor ( I .e . 4-10) to
obtain the total purge volume.

6.0 Applications of Well-Purging and Sample-Collection Methods
6.1 Introduction ^_

Purging must be performed for all ground-water monitoring wells
prior to sample collection. The following sections explain the ^
procedures to be used to purge and collect samples from monitoring v-
wells. O
Three general methods are used for well purging. Well purging may
be achieved using bailers, surface pumps, or down-well submersible
pumps.
la all cases pH and/or specific conductance will be monitored
during purging. Field parameter values will be entered on the
Ground-Water Sample Collection Record along with the corresponding
purge volume.

6.2 Balling
In many cases balling may be the most convenient method for well
purging. The ccst of bailers and their relative size allows that
many be transported easily to be available for a field sampling
prograa so that It Is not necessary to decontaminate or clean
bailers between sample points. The small s ize of bailers allows
that complete cleaning be performed without extensive
decontamination facilities. EHT typically uses thin wall
Teflon* bailers which are translucent, and can be readily
disassembled for cleaning. These bailers contain approximately
one liter (3 .78 liters ~ 1 gallon) when full.
Balling presents two potential problems with well purging. First .
Increased suspended solids may be present In samples as a result
of the turbulence caused by raising and lowering the bailer
through the water column. High solids concentrations may require
that total suspended solids (TDS) and the chemical character of
solids be evaluated during sample analyses. Second, bailing may
not be feasible for wells which require that greater than twenty
(20) gallons be removed during purging. Such balling conditions
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mandate that long periods be spent during purging «nd sample
collection. All ground-water collected from monitoring wells for
subsequent volatile organic analyses shall be collected using
bailers, regardless of the purge method.

6.3 Surface Pumping
Ground-water withdrawal using pumps located at the ground surface
is commonly performed with centrifugal or peristaltic pumps.
All applications of surface pumping will be governed by the depth
to the ground-water surface. Peristaltic and centrifugal pumps
are limited to conditions where ground water need only be raised
through approximately 20-25 feet of vertical distance. The lift
potential of a surface pumping system will depend upon the net
positive suction head of the pump and the friction losses
associated with the particular suction line.
Surface pumping can be used for many applications of well purging
and ground-water sample collection. In all cases, pumping cannot
be used for the collection of samples to be analyzed for volatile
organic compounds.
6 . 3 . 1 Peristaltic Pump

Peristaltic pumps provide a low rate of flow typically in
che range of 0 .02-0 .2 gallons/min ( 7 5 - 7 5 0 ml/ra in) . For
this reason, peristaltic pumps are not particularly
effective for well purging. Peristaltic pumps are suitable
for purging situations where a relatively long time is
available for purging. Peristaltic pumps will lift water a
maximum of approiimately 20 - 25 feet. Peristaltic pumps
are most often used for the field filtering of samples and
therefore they are most often used to obtain water samples,
from purged monitoring wells for direct filtration.

6 . 3 . 2 Centrifugal Pump
Centrifugal pumps are designed to provide a high rate of
pumping, in the range of 10-40 gallons per minute (gpm).
Centrifugal pumps can be used to pump at lower rates ( 1-5
gpo) if friction losses in the suction line are large, the
pump drive motor is maintained at low speeds, or a valve is
used to regulate discharge.
When centrifugal pumps are used, samples will be obtained
from the suction line during pumping by an entrapment
scheme as shown in Figure 2. While pumping is ongoing the
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Oo

0895J

I284b (12/78)

001432



Title:

Page

Date:
STANDARD OPERATING F'ROCEDURE

Cround^-Wetec staple Collection from Monitoring Wells

containment valves will b* closed and immediately
thereafter the pump will be shut-off. The breather plug
will then be opened and the sample obtained from the
stopcock. This method will not be used for the collection
of samples for analyses of volatile organic compounds.
Two methods, direct connection or down well suction line
may be used for well purging and/or sample collection bycentrifugal pumps.
Table 2 provides a summary of the advantages, disadvantagesand applications for each of the two methods.
6 .3 .2 . 1 Direct Connection

The Direct Connection method is used to collect
ground-water samples with centrifugal pumps. As
with all pumping methods sample turbulence
precludes the'use of pumping for the collection of
samples for analyses of volatile organic compounds.
Direct Connection requires that a suction line
system be constructed which will allow that sample
collection be performed on the suction aide of the
pump so that sample contamination due to pump
contact is eliminated. In addition, the valve
systeoi on the suction line will provide a
mechanism for the control of pumping. Each time
pumping stops a value will be closed immediately
to prevent the return of water to the well whichhas contacted the pump.

6 . 3 . 2 . 2 Down-Wel' Suction Line
Down-well suction lines are used where direct
connection cannot be made to the well riser pipe.
Down-well suction lines are used for applications
when purging should include raising and lowering
the suction tubing throughout the entire length ofthe water column.
The down-well suction line method basically
requires that a continuous length of tubing be
used froB the pump to the end of suction line.
For this reason, the method is only used for well
purging because samples cao only be collected fromthe discharge side of the gump*
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6 . 3 . 3 Submersible Pump
Submersible pumps provide ao effective means for well
purging and In some cases sample collection. Submersible
pumps are particularly useful for situations where the
depth to water table is greater than twenty <20-30) feet
and the depth or diameter of the well requires that a large
purge volume be removed during purging. Submersible pumps
also provide a continuous discharge which allows that less
variability be encountered with samples collected by this
method.
ERT uses the Johnson-Keck pump model SP-81 which has a 1 . 75
Inch diameter pump unit. The pump diameter restricts use
to monitoring wells which have inside diameters equal to or
greater than two \2) inches. As with other pump-type
purge/sample collection methods, submersible pumps will not
be used for the collection of samples for analyses of
volatile organic compounds.

7.0 Purging- and Sample-Collection Procedures
7.1 Bailing

7 . 1 . 1 Obtain a clean/decontaminated bailer and a spool of
polypropylene rope or equivalent bailer cord. Using the
rope at the end of the spool tie a bowline knot or
equivalent through the bailer loop. Test the knot for
adequacy by creating tension between the line and the
bailer. Tie again if needed.

7 . 1 . 2 Remove the aluminum foil wrapping from the bailer, and,
while holding the bailer, place it inside the well to
verify that an adequate annulus is present between the
bailer and the well casing to allow free movement of the
bailer.

7 . 1 . 3 Lower the bailer to the bottom of the monitoring well and
remove an additional five feet of cord from the spool. Cut
the cord at the spool and secure the rope to the well head
or the wrist of the parson who shall perform the bailing.

7 . 1 . 4 Raise the bailer by grasping a section of cord using each
hand alternately. This bailer lift method will provide
that all of the bailer cord will not come into contact with
the ground or other potentially contaminated surfaces.

O
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7 . 1 . S Balled ground water will be poured from bailor into a
graduated bucket to measure the purged water volume.

7 . 1 .6 During sample collection bailers will be lowered to the
bottom of monitoring wells and withdrawn slowly through the
entire water column.

7 . 1 . 7 Samples collected by bailing will be poured directly into
saapla containers from bailers which are full of fresh
ground water. During sample collection, bailers will not
be allowed to contact the sample containers.

8 15
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7.2 Peristaltic Puap
7 . 2 . 1 Place a new suction and discharge line in the peristaltic

pump. Silicon tubing must be used through the pump head.
A second type of tubing may be attached to the sil icon
tubing to create the suction and discharge lines. Such
connection is advantageous for the purpose of reducing
tubing costs , but only be done if airtight connections can
be made. Tygon tubing will not be used when performing
well purging or collecting samples for organic analysis.
The suction lina must be long enough to-extend to the
static ground-water surface and reach further should
drawdown occur; during pumping.

7 . 2 . 2 Measure the length of the suction line and lower it down
the eonitoring well until the end is in the upper 2-5
inches of the water column present in the well. Start the
pump and direct the discharge into a graduated bucket.

7 . 2 . 3 Measure the pumping rate in gallons per minute by recording
the time required to fill a selected volume of a bucket.
Flow measurement shall be performed three times to obtain
an average rate.

7 . 2 . 4 The pumping shall be monitored to assure continuous
discharge. If drawdown causes the discharge to atop, the
suction line will be lowered very slowly further down into
the well until pumping restarts. The auction line will be
lowered to assure that the end of the suction line is
maintained in the uppermost 2-5 inches of the water column.

7 . 2 . 5 Meaturmeats o£ pH and specific conductance will be made
periodically during well purging. All readings will be
entered on the Ground-Water Sample Collection Record.
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7 . 2 . 7

7 . 2 . 6 Samples will be collected After the required purge volume
has been withdrawn And the field parameters (pH andSpecific conductance) have stabilized.
When the sample bottles are prepared, each shall be filled
directly from the discharge line of the peristaltic pump.
Care will be taken to keep the pump discharge line from
contacting the sample bottles. Ground-water samples
requiring filtration prior to placement in sample
containers, will be placed In intermediate containers for
subsequent filtration or filtered directly using theperistatic pump.
At each monitoring point when use of the peristaltic pump
is complete, all tubing including the suction line, pump
head and discharge line must be disposed of. In some cases
where sampling will be performed frequently at the same
point* the peristaltic pump tubing may be retained between
each use in a clean zip-lock plastic bag.

7.3 Centrifugal Pump
7 . 3 . 1 Direct Connection Method

7 . 2 . 8

7 . 3 . 1 . 1

7 . 3 . 1 . 2

7 , 3 . 1 . 3

7 . 3 . 1 . 4

Establish direct connection to the monitoring well
using pipe connect ions , extens ions , and elbows,
with Teflon* tape wrapping on all threaded
connections. If the centrifugal pump will
subsequently be used for sample collection, a
sample Isolation chamber will be placed in the
suction line configuration as shown in Figure 2.
Prime the pump by adding tap water to the pump
housing until the housing begins to overflow.
Start the pump and direct the discharge into a
graduated bucket or a bucket of known capacity( > 2 . 5 gallons).
Measure the pumping rate in gallons per minute by
recording the time required to fill a selected
volume of a bucket. Flow measurement should be
performed three times to obtain an average rate.
Pumping will be observed at all times to determine
if pumping rates are continuous, fluctuating, or
diminishing. If discharge stops, the pump will be
throttled back to determine If pumping will
restart at a lower rate. If pumping does not

Oo
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restart, the pump should be shut off to tllow the
well to recharge.

7 . 3 . 1 . 5 Measurements of pH and specific conductance will
be made periodically during well purging. All
readings will be entered on the Ground-Water
Sample Collection Record.

7 . 3 . 1 . 6 Samples will be collected after the required purge
volume has been withdrawn and the field parameters
(pH and Specific Conductance) have stabil ized.

7 . 3 . 1 . 7 While pumping is on-going the containment valves

1i1I1
K/"\ ^^

in the Sample Isolation Chamber will be closed and
the pump immediately shut off.

7 . 3 . 1 . 8 When the sample bottle is prepared, the breather
plug will be removed and the stopcock at the
sample collection point opened and the sample
bottle filled.

7 . 3 . 1 . 9 At each monitoring well when use of a centrifugal
pump is complete, all suction line parts will be
decontaminated in accordance with the SOP for
Decontaminat ion.

7 . 3 . 2 Down-Well Suction-Line Method
7 . 3 . 2 . 1 Lower a new suction line into the well. The

suction line will have a total length at least
great enough to extend to the water table and
account for a minimum of five (5) feet of
drawdown. Note should be made that drawdown may
exceed the dapth where pumping will terminate as a
result of a limitation derived from suction-line
conditions aad the lift potential of the pump.
All connections will be made using Teflon*
ferrules and Teflon* thread wrapping tape.

7 . 3 . 2 . 2 Prime the pump by adding tap water to the pump
housing until the housing begins to overflow.

7 . 3 . 2 * 3 Start the pump and direct the discharge into a
graduated bucket or a bucket of known capacity
( > 2 .5 gallons).

7 . 3 . 2 , 4 Measure the pumping rate in gallons per minute by
recording the time required to fill a selected
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volume of a bucket. Flow measurement should be
performed three times to obtain an average rate.
Pumping will be observed at all times to determine
if pumping rates are continuous, fluctuating or
diminishing. If discharge stops, the pump will be
throttled back to determine if pulping will
restart at a lower rate, tf pumping does not
restart* the pump should be shut off to allow the
well to recharge.
The rate of recharge will be measured by inserting
water-level measurement equipment down the well to
determine approximately at what rate the well is
recharging, and therefore when pumping may be
restarted. All information pertaining to
discharge conditions and recharge rates will be
entered on the Ground-Water Sample Collection
Record.

7 . 3 . 2 . 5 Measurements of pH and specific conductance will
be made periodically during well purging. All
readings will be entered on the Ground-Water
Sample Collection Record.

7 . 3 . 2 . 6 The valve at the pump on the line will be closed
whenever pumping terminates or pumping Is
stopped. This practice will minimize the return
to the well of water which has contacted the
inside of the pump housing.

7 . 3 . 2 . 8 At each monitoring well when use of a centrifugal
pump is complete all suction line tubing will be
disposed of.

7.4 Submersible Pump
7 . 4 . 1 Prior to using a submersible pump, a check will be made of

well diameter and alignment. A 1 . 7 5 inch diameter
decontaminated cylindrical tube will be lowered to the
bottom of each monitoring well to determine if the
alignment or plumbness of a well is adequate to accommodate
the submersible pump* The well alignment survey may also
be used to determine the total depths of wells. All
observations will be entered in the Ground-Water Sample
Collection Record.

7 . 4 . 2 Slowly lower the submersible pump into the monitoring well
talcing notice of any roughness or restrictions within the
riser.

00IA
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7 . 4 . 3 Count tht graduations on the pump discharge line and stop
lowering when the stainless steel portion is below the
uppermost section of the static water column within
monitoring well. Secure the discharge line and power cordto the well casing.

7 . 4 . 4 Connect the power cord to the power source ( i . e . ,
rechargeable battery pack or auto battery monitor) and turn
the punp on (forward mode). When running, the pump can
usually be heard by listening near the well head.

7 . 4 . 5 Voltage and amperage meter readings on 'che pump discharge
will be checked continuously. The voltage reading willdecline slowly during the course of a field day
representing the use of power from the battery. Amperagereadings fill vary depending upon the depth to water
table. Amperage readings greater than 10 amps usually
indicate a high solids content in the ground water in which
cases pump clogging will most lilcely occur. If a steady
increase in amperage is observed* the pump should be shut
off, allowed to stop, switched to the reverse mode, stopped
again and then placed in forward mode. If high amperage
readings persist, the pump should be withdrawn and checked
using the large upright cylinder and tap water.
Ground-water conditions such as high solids may require
that An alternate purge/sample method be used.

7 . 4 . 6 Drawdown will be monitored continuously by remaining near
the well at all times and listening to the pump. When
drawdown occurs, a metallic rotary sound will be heard as
the punp intake becomes exposed and ceases to discharge
water, but continues to run. The purap will be lowered
immediately to continue pumping water within the uppermost
section of the static water column. N'OTE: The submersible
pump will not be allowed to run while not pumping for morethan five seconds.

If drawdown continues to the extent that the well is pumped
dry, the well will be allowed to recharge. The rate of
recharge will be approximately determined by re-starting
the submersible pump after a ten < 10) minute period with
the pump off. The pumping rate shall be re-measured and/orthe total discharge volume collected to determine therecharge volume.

7 . 4 . 7 Direct the pump discharge to a graduated bucket or a bucketof known capacity.

O
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7 . 4 . 8 Measure the pumping rate in gallons per minute by recording
the time required to fill a selected volume of a bucket.
Plow measurement shall be performed three times to obtain
an average rat«. The performance of a submersible pumpwill be observed at all times by at least one field worker.

7 . 4 . 9 Measurements of pH and specific conductance will be made
periodically during well purging. All readings and
respective purge volumes will be entered on the
Ground-Water Sample Collection Record.

7 .4 . 1 0 Samples will be collected after the required purge volume
has been withdrawn and the field parameters (pH and
specific conductance) have stabilized.

7.4. 1 1 While pumping Is on-going and when sample bottles are
prepared, bottles will be filled directly from the
discharge line of the pump taking care not to touch sample
bottles to the discharge line.

7 . 4 . 1 2 At each monitoring well when use of the submersible pump is
complete, the pump, discharge line and power cord shall be
decontaminated according to the procedures contained in theSOP for Decontamination.

8.0 Sample Preparation
8.1 Introduction

Prior to transport or shipment, ground-water samples may require
preparation and/or preservation. Field preparation may entail
filtration, or preservation in the form of chemical additives or
temperature control.
Specific preservation techniques are described in the EPA
document, Handbook for Sampling and Sample Preservation of Water
and Wastewater (EPA-600/4-82-029) . The EPA manual will be
consulted during the planning stage of the project.
Project-specific sampling plans shall be assembled using the
approved procedures obtained from the EPA manual.

8.2 Filtration
Ground-water samples collected for dissolved metals analyses will
be filtered prior to being placed in sample containers.
Ground-water filtration will be performed using a peristaltic pump
and a 0.45 micron, water filter. Typically the water filters are
142 ma in diameter and are usually placed In 142 mm polycarbonatehousings.
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The filtration of grouad-water samples shall be performed eitherdirectly from the monitoring well or from intermediate sample
containers such AS decontaminated buckets, tn either case, well
purging shall be performed first, Fresh ground water shall then
b« filtered and discharged from the filtration apparatus directly
into sample containers. For most dissolved metal analyses, pH
adjustment of the sample is required and shall bo performed after
filling the sample bottles*

9.0 Documentation
A number of different documents will be completed and maintained as a
part of ground-water sampling. The documents will provide a summary of
the sample-collection procedures and conditions, shipment method, the
analyses requested and the custody history. The list of documents is: oo

Ground-water sample collection rwcoed
Sample labels
Chain of custody
Shipping receipts

labels shall be completed at the time each sample is collected
and will include the information listed below. A sample label is shown
in Figure 3.

e Client or project name
e Sample number

Designation ( i . e . , ident if icat ion of sample point n o . )
Analysts
Preservative ( e . g . , filtration, acidified pH<2 HN03)Sampld-collectioa date

name
Figure 4 displays the chain of custody record used by The chain
of custody form is the record sample collection and transfer of
custody, information such as the sample collection date, sample
identification and origination, client or project name shall be entered
on each ehtta of custody record. In accordance with 40 CFS 261 . 4<d )
the following Information must accompany all ground water samples which
are known to U« non-hazardous and to which U .S . Department of
Transportation and U .S . Post Office regulations do not apply. Suchinformation is:

» sample collector's name, mailing address and telephonenumber,
e analytical laboratory's name, mailing address and telephone

number,
• quantity of each sample,
e date of shipment, and
• fiascriotion. af s.aau>le.
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Tha chain of custody forma provide a location for entry of theabove-listed information.
10.0 References

SPA, Handbook for Sampling and Sair.pla Preservation of Water end
Wastewater EPAr6QQ/4-82-029, Septeffber 1982.

Geotrans, Inc. RGBA Permit Writer ' s Manual, Ground-Water Protect ion
prepared for U . S . EPA, Contract No. 68-01-6464, October 1983 .

Code of Federal Regulations, Chapter 40 (Sect ion 26 1 .4 ( d ) .
CM
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3 4 5 6 7
Gallon* of Watar in Wall

(a) Grophical Explanation

10

Volume/Linear Ft. of Pipe
tD(in)
1/4
3/fi
1/2
3/4
1
2
3
4
6

Gal
0,003
0.006
0.010
0.023
0.041
0.163
0.367
0.653
1.47

Liter
0.010
0.022
0.039
0.087
0.154
0.618
1 .39
2.47
556

(b) Votuma Factors

!•' U'.m "i- I I'u t i'.i- Vo \ unit- , t !uni |Mit ut inn

0 0 1 4 4 3
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Monitoring
Well
Standpjpe Sample Collection Point
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CLIENT____
SAMP'.E NO._
DESIGNATION,
ANALYSIS__
PRESERVATIVE,
DATE ___ __

Figure 3 Sample Container Label
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1.0 Purpose and Applicability
This SOP establishes the aathod for installing observation standpipes, or
monitoring wells. These walls will be installed to: determine the depth to
ground water, monitor ground-water fluctuations and obtain samples of groundwater for laboratory testing.

2.0 Responsibilities
It is the responsibility of the project geologist/engineer to directly supervise
the construction and installation cf each monitoring well by the contract
driller to ensure that the wall-installation specifications are adhered to iPd
to record all pertinent data on the approved forms. '~J

3.0 Supporting Materials
OThe monitoring well shall consist of & commercially available well screen

constructed of brass, stainless steel or slotted PVC plastic pipe of mini
2-inch nominal 10 (inside diameter). The length of the screened area and the
gag* of the screen or slots shall be determined by the inspecting geologist
depending upon the grains-size distribution of the soils. Blank plastic. Mack.
galvanized or stainless steel pipe of minimum 2-inch ID shall be used to
complete the standpipe approximately 2 feet above the exist ing grade. Tha r i ser
pipe shall be connected by flush, threaded joints. No solvent or anti-siese
compound shall be used on the joints.
The section of riser pipe that sticks up above ground shall be protected by 3 or
4-inch diameter steel guard pipe, up to S feet long set 2 feet into the concre t e
surface seal. The top of the guard pipe shall have a vented lockable cap.
Other materials used for well construction include silica sand, benbonite.
cement, and a calibrated tape for length measurements and water-level
measurements. Construction materials are generally provided by the drill ing
subcontractor.

4.0 Procedure for Construction
4.1 After drilling aud soil sampling has been completed, the casing shall be

flushed free of cuttings to develop & clean, uniform hole. Flushing shall
be continued until the return water is clear.

4.2 Grouting of the borehole to the well-screen tip elevation shall be required
if the tip is to be above the bottom of the borehole. A heavy plumb bob on
a calibrated tape shall be used to determine the depth of the boring and
the depth to the top of the grout plug.
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4 . 3

4 .4

4 . S

4 .6

I
I
I

The well screen and riser pipe shall then b« assembled. The assembled
screen and riser or Its constituent parts shall be decontaminated as
described la SOP 7600, Decontamination.
the rise and screen shall be carefully placed in the borehole to ensure
that it is centered In the hole.
The annular space surrounding the screened section of the monitoring well
and at least two feet above the top of the screen shall be filled with
clean, medium to coarse sand.
After the sand filter has been emplaced, the monitoring well shall be
filled approximately 2 to 3 feet above the existing water table with cO>arH
water and the drop in water level observed to ensure that the monitoring '
well Is functioning. If the water level does not drop at a rate consi^ent
with th« soil type at the tip, the monitoring well shall be removed and th
borehole washed before the oonitoring well is reinstalled. O

4 . 7 It may be necessary to seal off the well screen by placing a grout
top of the sand at a specified dapth. The project gaologist/engir.eer, or
shall give detailed instructions if sealing off of the well screen ts
required. This grouting may consist of a bentonite seal of approximately
feet in thickness to prevent vertical flow within the boring from affect infl
the screened area. •

ii
4 .8

4 .9

The remaining length of borehole shall be backfilled with sand or grout to
within 2 feet of the ground surface. This grouting may consist of a
bentonite/cement mixture made to requlrad specif icat ion.
The 3- or 4-inch diameter steel guard-pip* shall be placed around t ,
riser, and the borehole around the guard pipe shall be dug out to
approximately a 1-foot radius to a d$?*.fc of 2 feet, and filled with
concrete. All completed wells will h»ve identification numbers clearly
painted on the cap and guard pipe with bright colored paint.

5.0 Documentation Procedures
3.1 During installation of each monito'.ng well a series of measurements shall

be taken and documented. These measurements shall include:
length of screen
length of riser pipe
total length of well
depth to stabilized water level !

iii
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~ ~~
Other data include type and length oC casing, diameters of the respectivecomponents, thicknesses and different types of grouting materials, and
elevation of the top of the guard pipe and ground surface after surveyingis complete. •

5.2 All data shall ba p*eard*d n« * < ! • * AMt.A *-i— ....._j ...i.__ _ ^ _ t . __ < __. . . _ - —„ „-—— —,* monitoring wellreport and all wells shall be referenced onto the appropriatesite map. A field book and/or boring log can be used as other means of
recording data. All documentation shall remain in the project filesindefinitely.
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STANDPIPE No.GROUND WATER STANDPIPE INSTALLATION REPORT BORING No
- - . SK__»ojrcT SITE , , , , DATE; START F IN ISH

DCATION GROUND ELEV. Tfrrat *r«~. «« .
3N TRACTOR . „ „ „ . . . LOGGED BY cuir'n ov

SURVEY
DATUM , , ——————————————

GROUND BENTONITE^ ——— ,
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ELEVATION OR STlCKUP ABOVE/BELOW
"" ——— "GROUND SURFACE OF CASIN5 OR ROAD-

WAY BOX
ELEVATION OR STICKUP ABOVE/BELOW

' ' "'" GROUND SURFACE OF RISER PIPE,
O
<3-____ THICKNESS OF SURFACE SEAL ..^.

TYPE OF SURFACE SEAL "^
r T °[ INDICATE ALLSEALSSHOWING OEPTHj O[THICKNESS AND TYPE J

^

TYPE OF CASING
INSIDE DIAMETER OF CASING

ELEVATION/DEPTH OF BOTTOM OF L5
* CASING

INSIDE DIAMETER OF RISER PIPE
TYPE OF BACKFJLL AROUND RISER
DIAMETER OF BOREHOLE

1
-hi ————— ELEVATION/DEPTH OF BOTTOM OF RISER LI

1 TYPE OF POINT OR MANUFACTURER•
* 1 SCREEN GAUGE OR SIZE OF OPENINGS

___ DIAMETER OF WELLPOINT
* TYPE OF BACKFILL AROUND POINT
r ELEVATION/DEPTH OF BOTTOM OF POINT 12

ELEVATION/OEPTHOFBOTTOMOFBOREHOLE !,

r If
|LtN«TMOFCASt»*L3j L UNerm OF «se« PIPE a() LCNCTH or POINT a^j PAT t
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1
-I
1

1
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1.0 General Applicability
This SOP describes the operation and calibration technique* used forth« Modal PI 101 PhotolonUatlon Analyzer, manufactured by HNU Systems,Inc. This Instrument U designed to measure organic vapor levels.
There are three direct reading ranges; 0-20 ppo, 0-2GO ppm and0-2000 ppm at a minimum gain. The detection limits is 0.1 ppm. The
linear range is 0-600 ppm. The response time is less than 5 seconds to
90% of full scala. (All "pacifications are benzene referred).
The PI 101 la capable of operating either from a rechargeable battery
for more than 10 hours or continuously from the AC battery charger.The recorder output is 0-100 HV FSD (full scale deflection).

2.0 Responsibilities
2.1 The project geologist or engineer will be responsible for the

calibration, operation and maintenance of the instrument.
2.2 The gaologist or engineer and/or field coordinator will boresponsible for the documentation which applies to the variousprocedures performed with the Instrument.

3.0 Supporting Materials
• NBS - Traceable span gas cylinders:

10 ppm Isobutylene in 2-1 air, CGA590
ISO ppm tflobutylene in Z~l air

e Tedlar bags
e Tubing used for gas transfer from cylinder to bag (if necessary)
e AC'battery charger
e "magic marker1*
e appropriate forms
e activated charcoal

4.0 Methods or Protocol for Use
4.1 Standard Procedure

O
IT,

o
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4,1 . 1 Operation and calibration of tho Instrument should b« donela * controlled environment; 1 . * . , la the field office,Interior of vehicle, etc. This Is done In order to control
working temperature, and to protect from vehicle exhausts,etc.

4* 1 .7 . the probe nozzle, electrode casing Handle, And cable are
stored within the instrument cover. To assemble, the
handle must be screwed to the electrode casing. The probe
nozzle must be screwed to the opposite end of the electrode
casing. The 12-pin connector at the end of the cable must
then be attached to the rest of the unit by twisting it
downwards until a distinct snap and lock Is felt, the unit
Is now ready to be used.

4. 1 .3 Prior to calibration or use of the Instrument the unitshould be allowed to waru up for up to one-half hour. Inthis time, check to see If the UV light source Is working.
Do not look directly a£ the lUht source. Also check to
se« If the Intake fan Is working properly. It Is within
the electrode casing and will give off a dist inct hum when
the unit is turned on.

4 . 1 . 4 Check to make sure the lovel of charge is high enough to
ensure accurate readings, when the instrument is switched,
to tho QATTSBY CHECK pos it ion, the needle should deflect
upscale to well within the green area (battery level) on
the face of the meter. If not, the unit should be charged
using the AC charger. A 3-hour charge will bring the unit
up 90% full charge. With continuous use, ( e . g . , unit lefton f^r a full day), the unit should be recharged overnight
for 8-10 hours.

4.2 Calibration ana Maintenance?
4 . 2 . 1 Calibration should be don* at the beginning and at the end

of each day the Instrument Is used, to ensure accurate
readings over the full range of scale that Is to be
needed. Two cylinders containing Isobutylene of two
different, known concentrations are to be used ascalibration gases. If only one cylinder is available, it
should be of high enough concentration to be within the
expected range und«r normal use.
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4 *2 .2 The instrument should be given the dynamic cero check byconnecting the activated charcoal canalstar to the inUtprobe, using flexible tubing, while operating theInetrumenfc In the stapling mode. Wait for * stable
response, end then adjust the zero potentiometer until azero reeding is obtained. This zero check should beperformed before and after each calibration. The charcoal
in the cannistar should be replaced at least once every 5
sampling days.

4 . 2 . 3 Actual calibration is done by first filling an evacuated
Tndlar bag with gas from the calibration gas cylinder
containing tho highest gas concentration. Use the
available tubing and any other hookup msterials that are
provided. Be absolutely sure that the Tedlar bag has been
evacuated before filling it with gas. Otherwise the
calibration gas will be diluted and its concentration will
not be known.

k

4 .2 .4 The appropriate analyzer scale should be chosen depending
on the known concentration of the calibration gas. Attach
the probe nozzle to the Tedlar bag and allow it to sample
the gas until a stable, unchanging reading is reported by
the analyzer. Adjust the span potentiometer so that theinstrument reading agrees exactly with the concentration
the calibration gas. Whenever the span setting is changed
the zeroing procedure (Section 4 . 2 . 2 ) should b« repeated.

4 . 2 . 5 The calibration procedure should be reported for the other
calibration gas provided bo ensure that the instrument Is
calibrated properly over a wide range of scale.

4 . 2 . 6 All calibration checks must be documented on the
appropriate forms (calibration form, equipment status form)

4.3 Standard Operation
4.3 . 1 After the instrument U fully calibrated it is ready to be

used, to obtain the most accurate reading, the lowestpossible scfcle should be selected prior to sampling. Toanalyze a sample, the probe nozzle should be placed in
close proximity to the sample taking care not to
contaminate tha probe with any materials (soil, water).

4 .3 .2 All readings should be documented on the appropriate forms
(sample log, sample container label).
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4 .3 . 3 A "magic marker** is provided to cheek meter response
periodically. When the probe is inserted into the marker
cap or nest to the marker tip a reading of about 5 ppm
should be obtained. Shelter the probe and marker from anywind when performing this test*

4 . 3 . 4 Meter calibration should b« checked by the methods in 4.2
at the end of the day, and any appropriate changes made anddocumented.

5 .0 Documentation
5.1 Field/Lab equipment status form
5.2 HNU PI 101 reealibratioa form
5.3 All documentation shall be retained in the project files.

6.0 References

Instruction Manual far Model PI 101 Photoionisation Analyzer, printedby HNU Systems, Inc., 1975 .
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HNU PI 101 RBCALIBRATIOM FORM

Project Name/No, Recalibratioa Date
Tiffle __________

/ /

Bv Whom (Init)
Calibration Gases: Cylinder ID Number Concentration

1.
2,

Where Recalibrated: _
(office, field lab)
oattery Check: (Y. N)
Zero Adjust: (Y. N)_

Recharge Time: hrs

in

O

First Calibration:
(use higher standard gas)

Span Setting: Initial
Final

Designated Reading .. pprn

Observed Reading ppm

Post Span Observed Reading pom
Post Calibration Zero Adjust: <Y. N),

Second Calibration
(use lower standard)

Final Zero Adjust: (Y. N)

Designated Reading

Observed Reading

pm

ppm
Second Recalibration Needed (7. N)

Calibrated By: Date:

08ft ̂ .T
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FIELD/LAB EQUIPMENT STATUS FOBM

tvp« of Equlumant
Equiptn«nt Ho. M1 , _,., Mfc.

Calibration/ Adjustments Made
Haint«n«nc* Agent

Oat* (C. H) Used What Typ* Initial Final
1
2 .... . . .
3 .. . . .... . . . . . . . . . .

4

5
6
7
8
9

10
11
12

Additional Coamants:

08854

84b 112/76)

1
1
1

Status •
(OK. Hold) Init ialin -

_ . . . . _ . m l
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1.0 Applicability
This Standard Operating Procedure (SOP) is concerned with the
presentation of protoeoli associated with the packaging tnd shipment of
samples, two general categories of samples exist: environmental
samples consisting of air, water and soil; and waste samples which
include non-hazardous solid wastes and hazardous wastes as defined by
40 CPR Part 261.

2.0 Responsibilities
It is the responsibility of the project manager to assure that the
proper packaging and shipping techniques are entered into each project
specific sampling plan. The site operations manager shall bo
responsible for the enactment and completion of the packaging and
shipping requirements outlined in project specific sampling plans. The
site operations manager shall be responsible to research, identify and
follow all applicable U . S . Department of Transportation (DOT)
regulations.

3.0 General Method
The objective of sample packaging and shipping protocol is to identify
standard procedures which will minimize the potential for sample
spillage or leakage and maintain field sampling program compliance with
U.S . EPA and U .S . DOT regulations.
The extent and nature of sample containerization will be governed by
the type of sample, and the most reasonable projection of the sample's
hazardous nature and constituents. The EPA regulations (40 CFR Section
261 .4<d » specify that samples of solid waste, water, soil or air,
collected for the sole purpose of testing, are exempt from regulation
under the Resource Conservation and Recovery Act (RCRA) when all of the
following conditions are applicable;
A. Samples are beitig transported to a laboratory for analysis;
B. Samples are being transported to the collector from the laboratory

after analysis;
C. Samples are being stored (1) by the collector prior to shipment

for analyses, <2) by the analytical laboratory prior to analyses,
(3) by the analytical laboratory after testing but prior to return
of sample to the collector or pending the conclusion of a court
case.

Qualification for categories A and B above require that sample
collectors comply with U .S . DOT and U .S . Postal Service (USPS)
regulations or comply with the following items if U .S . DOT and USPS
regulations are found not to apply:
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The following information must accompany all samples and will beentered on a sample specific basis on chain of custody records:
e sample collector's name, mailing address and telephone number,
e analytical laboratory's name, mailing address and telephone number,
e quantity of sample,
e date of shipment
e description of sample
In addition, all samples must be packaged so that they do not leak,
spill or vaporize.

4.0 Method
4.1 Place plastic bubble wrap matting over the base and bottom corners

of each cooler or shipping container as needed to manifest each
sample.

4.2 Obtain a chain of custody record as shown in Figure 1 and enter
all the appropriate information as discussed in Section 3.0 of
this SOP. Chain of custody records will include complete
information for each sample. One or more chain of custody records
shell be completed for each cooler or shipping container as needed
to manifest each sample.

4.3 Wrap each sample bottle individually and place standing upright on
the base of the appropriate cooler, taking care to leave room for
some packing material and ice or equivalent. Subber bands should
be used to secure wrapping, completely around each sample bottle.

4.4 Place additional bubble wrap and/or styrofoam pellet packing
material throughout the voids between sample containers within
eech'cooler.

4.5 Place ice or cold packs in heavy duty zip-loc type plastic bags,
close the bags, and distribute such packages over the top of the
samples.

4.6 Add additional bubble wrap/styrofoam pellets to fill the balance
of the cooler or container.

4.7 Obtain two pieces of chain of custody tape as shown in Figure 2and enter the custody tape numbers in the appropriate place on the
chain of custody form. Sign and date the chain of custody tape.
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4.8 To complete the chain of custody form eater the type of analysis
required for each sample,, by container, under the "ANALYSES"
section. Under the specific analysis enter the quantity/volume of
staple collected for each corresponding analysis.
If shipping the samples where travel by air or other public
transportation is to be undertaken, sign the .chain of custody
record thereby relinquishing custody of the samples, fieliquishing
custody should only be performed when directly transmitting
custody to a receiving party or when transmitting to a shipper for
subsequent receipt by the analytical laboratory. Shippers should
not be asked to sign chain of custody records.

4.9 Remove the back carbon copy from the chain of custody record and
retain with other field notes. Place the remaining copies in a
zip-lock type plastic bag and place the bag on the top of the
contents within the cooler or shipping container.

4.10 Close the top or lid of the cooler or shipping container and with
another person rotate/shake the container to verify that the
contents are packed so that they"do not move. Improve the
packaging if needed and reclose.
Vhen travelling with samples by automobile, and where periodic
changes of ice are required, th« cooler should only be temporarily
closed so that reopening is simple. In these cases, chain of
custody will be maintained by the person transporting the sample
and chain of custody tape will not be used.

4.11 Place the chain of custody tape at two different locations on the
cooler or container lid and overlap with transparent packaging
tape.

4. 12 Packaging tape should be placed entirely around the sample
shipment containers. A minimum of one to two full rotations of
packaging tape will be placed at at least two places on the
cooler. Shake the cooler again to verify that the sample
containers are well packed.

4.13 If shipment is required, transport the cooler to an overnight
express package terminal. Obtain copies of all shipment records
as provided by the shipper.

4.14 If the samples are to travel as luggage, check with regular
baggage.

0908J
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4.15 Upon receipt of the samples, the analytic*! laboratory will op«a
the cooler or shipping container and sign as "received for
laboratory** aach chtin of custody form. the laboratory willverify that th« chain of custody tap* has not been broken
previously and chat the chain of custody tape number correspondswith the number on the chain of custody record. The analyticallaboratory will then forward the back copy of the chain of custody
record to the sample collector to indicate that sample transmitkalis complete.

5-0 Documentation

As discussed in Section 4.0 the documentation for supporting the sample
packaging and shipping will consist of chain of custody records and
shipper's records. In addition a description or' suapl« packaging
procedures will be written in the field log book. All documentation
will b« retained in the project files following project completion.
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1.0 General Applicability
This SOP describes the methods to bt us«d for the decontarainlzation of all fieldequipment which becomes potentially contaainated during a temple collectiontask. The equipment may include iplit spoons, bailers, trowels, shovels, hand
augers, or any other type of equipment used during field activities.
Decontamination is performed as a quality assurance measure and a safety
precaution. It prevents cross-contamination between samples and also helps to
maintain a clean working environment for the safety of all field personnel
involved, including the environment.

ODecontamination is mainly achieved by rinsing with liquids which include: ^ap
and/or detergent solutions, tap water, deionized water, and raethanol. Equipment
will be allowed to air dry after being cleaned or may be wiped dry with chemical
free cloths or paper towels if immediate re-use is needed. s"~

O
The frequency of equipment use, dictates that most decontamination be O
accomplished at each sampling site between collection points. Waste products
produced by the decontamination procedures such as waste liquids, solids, rags.
gloves, etc. will be collected and disposed of properly based on the nature of
contamination. All cleaning materials and wastes should be stored in a central
location so as to maintain control over the quantity of materials used and/or
produced throughout the study.

2.0 Responiibilitiee
It is the primary responsibility of the site operations manager to assure that
the proper decontamination procedures are followed and that all waste materials
produced by decontamination are properly stored and disposed of.
Zt is the responsibility of the project safety officer to draft and enforce
safety measures which provide the best protection for all persons involveddirectly with sampling and/or decontamination.
It is the responsibility of any subcontractors ( i . e . , drilling contractors) to
follow the proper, designated decontamination procedures that are stated in
their contract,? and outlined in the Project Health and Safety Plan.
It is the responsibility of all personnel involved vith sample collection or
decontamination to maintain a clean working environment and to ensure that anycontaminants are not negligently introduced to the environment.
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3.0 Supporting Materials
• cleaning liquids: soap and/or detergent solutions, tap water, deionized

water, methaaol
* personal safety gear (defined in Project Health and Safety Plan)
e chenical-free paper towels
e disposable gloves
e waste storage containers: drums, boxes , plastic bags v-
e cleaning containers: plastic buckets, galvanized steel
e cleaning brushes

4.0 Methods or Protocol for Decontamination
4.1 General Procedures

Oo

4. 1 . 1 The extent of known contamination will determine to what extent
equipment needs to be decontaminated. If the extent of
contamination cannot be readily determined, cleaning should be done
according to the assumption that the equipment is highly
contaminated until enough data are available to allow assessment of
the actual level of contamination.

4 . 1 . 2 Adequate supplies of all materials must be kept on hand. This
includes all rinsing liquids and other materials listed in
Section 3 .0 .

4 . 1 . 3 The standard procedures listed In the following section can be
considered the procedure for full field decontamination. If
different or more elaborate procedures are required for a spec i f i c
project, they will be spelled out in the project work plan. Such
variations in decontamination may include following all, just par t .
or an expanded scope of the decontamination procedure stated here in

4.2 Standard Procedures
4 .2 . 1 Remove any solid particles from the equipment or material by

brushing and then rinsing with available tap water, this init ial
step is performed to remove gross contamination.

I
I
I
I
I
I
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4 . 2 . 2 Wash equipment sampler with the soap or detergent solution.
4 . 2 . 3 Rinse with tap water
4 . 2 . 4 Rinse with deionized water
4 . 2 . 5 Rinse with methanol
4 . 2 . 6 Repeat entire procedure or any parts of the procedure if necessary
4 . 2 . 7 Allow the equipment or material to air dry before re-using
4 . 2 . 8 Dispose of any soiled materials in the designated disposal contciper

5.0 Specific Decontamination Procedures
5.1 Submersible Pomp

5 . 1 . 1 Applicability
O
O

This procedure will be used to decontaminate submersible pumps
between ground-water sample collection points and at the end of eachday of use.

5 . 1 . 2 Materials
o plestie-nalgene upright cylinder
o 5-10 gallon plastic water storage containers
o methanol and dispenser bottle
o deionized water and dispenser bottle
o chemical free paper towels
5 . 1 . 3 . 1 During decontamination the submersible pump will be placed

on a clean surface or held away from ground.
5 . 1 . 3 . 2 When removing the submersible pump from each wall the power

cord and discharge line will be wiped dry using
chemical-fete disposable towels.

5 . 1 . 3 . 3 Clean the upright plaatic-nalgene cylinder with first a
methanol and then a deionized water rinse, wiping the free
liquids after each.
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5 . 1 . 4 Ipaper
Quality Assurance

To assure that decontamination is complete, field blank samples
shall be collected using the cleaned submersible pump, these t ' t e l
blank* will be subsequently analyzed for the parameters of inters *with respect to the ground water.
The procedure for collecting the field blanks will comprise us i ng I
the pump to withdraw the tap water used for decontamination, from
the plastic cylinder to sample containers. This field blank aampl
collection procedure shall only be performed after the materials tbe used have been decontaminated.
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Page of
1 7Date: lifc Qtp wglNumber: 7710

Revision:

This SOP describes the methods used for conductiag water-pressure testsin drilled boreholes. The purpose for conducting water-pressure teats
Is to determine the permeability of fche bedrock within a borehole. Theportion of fche borehole to be tested is sealed off with inflatable
packers which expand to the walls of the borehole to prohibit movement
of water past the packer. Theoretically, the seal allows water pumped
into the test zone between the packers to escape only to the available
joints and intersticies within the rock. If only one packer is usedthe zone tested is the area directly beneath it.

2.0 Responsibilities
Water-pressure testing is generally conducted during an active boring
program, therefore it is generally the responsibility of the contract
driller to provide the necessary equipment for conducting the tests.
It is the responsibility of the geologist or engineer to ensure that
the tests are performed according to the requisites of this SOP. and torecord any deviations froa the SOP*
In addition, it is the responsibil ity of geologist or engineer to
determine the zones of the borehole to be tested and the duration of
the tests. All testing parameters and results are to be recorded by
the geologist or engineer on the appropriate forms or eield book.

3.0 Supporting Materials
3.1 Pneumatic Packers

Pneumatic packers consist of metal and rubber cylinders whose
central rubber portions are a minimum of 12 inches in length and
are pneumatically inflatable to seal off a zone of the borehole.
The packers are attached together by a perforated pipe to allow
water to escape into the test zone. A single packer may be used
for testing of the entire hole, the bottom portion of the hole, or
when testing is done in sections during the progress of thedrilling.

3.2 Water-Flow Meter
Measures water flow in gallons. This meter shall be easily
readable and calibrated to an accuracy within 1 .5% ( i . e . , 0 75
gallons over 50 gallons). The units of graduation shall notexceed X gallon.

oo
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STANDARD OPERATING PROCEDURE
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3.3 Water-Pressure Gauge
Measures water pressure in pounds per square inch (ps i ) .

Page
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Number:
Revision:

This
gauge shall be easily readable and calibrated to an accuracy of
±2.5 psi. The units of graduation shall not exceed 5 psi

3.4 Surce Chamber lootional)
.

of I
2 7—1st Qtr I
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A heavy, metal, air-filled cylinder installed to prevent the
pulsating water delivery yielded by some pumps. The surge chamber
should be capable of withstanding the maximum water pressure.

3.5 Flow Valve (optional)
Controls flow fron the pump into the test systea and water
pressure as shown on the water-pressure gauge.

3.6 Bypass Valve
Permits bypassing any desired*portion of the flow back into the
puap.

3.7 Nitrogen Tank or Compressed Air
Nitrogen or compressed air shall be used to inflate the pneumatic
packers because of their nonflammable character. The tank should
be equipped with a pressure ragulator and gauges. Two gauges on
top show the amount of gas left in the tank in psi and amount of
pressure deployed to the packers (packer pressure) . The packer
pressure gauge shall be scaled in increments not to exceed 20
psi. These gauges do not require calibration by an independent
laboratory. Stock gauges will be satisfactory.

3.8 Minimum Nominal 3/4-inch I .D. Pipe
Used to lower the packer assembly to the appropriate depth and
transport water down to the test zone.

3.9 Air Hose
The air hose shall be made of materials capable of withstanding
twice the allowable net pressure of the pneumatic packers.

3.10 Puap
A positive displacement or Mayno pump having a minimum capacity of
20 gpa at a pressure of 100 psi. should be used.
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4.0 Method or Protocol for Conducting Test
4.1 General Procedure

4.1 . 1 The depth, interval, duration of testing and frequency of
reading* will be decided by the geologist or engineer or
his supervisor prior to testing. Any changes in the
standard procedures oust be authorized by the geologist or
engineer.

4 . 1 . 2 The equipment shall be set up as shown in tn« attached form
or in any other approved way so that ease of, operation and
facility in talcing readings is maintained throughout the
duration of the test. The water-flow meter should be
tested prior to use by running a known volume through the
meter and checking its calibration.

4. 1 .3 The boring shall be flushed out to remove cuttings and
drilling mud (if used) prior to insertion of the packer
assembly.

4 . 1 . 4 Prior to test ing, several measurements nead to be taken and
documented. These include:

length of zone tested;
length of packer, rubber portion only:
length of portion of hole not tested if double
packer assembly is used;
length of entire assembly;
elevation difference between water pressure gauge
and stabilized ground water table within the
borehole. (The water table should be allowed to
stabilize for 24 hours prior to testing when
practical.)
length of hose or piping us«d in each test.

4. 1 .5 The water test pressure (Pw) will be selected by the
geologist or engineer and will be less than the maximum
water pressure <PW max). Pw max shall be 10 pal plus
1 psi per foot of depth to the top of the test zone and
shall be recorded on the test form.
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4. 1 .6 The packer pressure will be selected by the geologist or
engineer. Tho approximate packer pressure can be
determined as follows:
pp m packer pressure - inflation (resistance of rubber)
pressure in air 4- 1/2 of hydrostatic head on the packer
(Approximate static water pressure) + 1.2 Pw max.
The packer pressure shall not exceed the design pressure of
the packer. The nitrogen or compressed air tank shall be
set at the selected packer pressure and th« pressure
recorded on the fora given.
The water pressure testing shall be carried out as
determined by EST. A four-phase test is outlined as
follows:

Packer Pressure ooTest Pressure
Phase 1 ( 1/2) Pw ppPhase 2 Pw ppPhase 3 Pw pp plus 20 psi

If the measured flow in Phase 3 is less than that in Phase 2, then
Test Pressure Packer Pressure

Phase 4 ( 1/2 ) Pw pp plus 20 psi
If there is no water taken in during Phase 2, the geologist or
engineer may end the test .
The third phase is a check on the second phase to determine whether
leakage past the packer has occurred. Increase of packer pressure
of 20 psi is oftea sufficient, but higher increases may be used asthe situation dictates.

4.2 Standard Procedure
4 . 2 . 1 Insert packer assembly into cleaned borehole to the required depth

and inflate.
4 . 2 . 2 Begin water flow at the appropriate pressure and take readings from

the flow meter every 30 seconds. A minimum of S minutes of
consistent readings shall be taken for each phase.
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4 . 2 . 3 The geologist or engineer may end the teat If the following occurs:
In the event that 4 zone will not take water in the
first 3 ainutes of testing.
to the event that a zone will not hold a water test
pressure of (1/2) Pw.
la the event that the measured flow in Phase 3 is
greater than that in Phase 2 ( i . e . . hydraulic jacking
of the rock).

4 . 2 . 4 All readings and other pertinent test data shall be
recorded on the included fora.

4 . 2 . 5 Perform general maintenance and decontamination as needed.
It is the responsibility of the geologist or engineer to
ensure that these procedures are carried out satisfactorily

*5.0 Documentation
A oresaure-tast report shall be completed by the subcontractor or
geologist or engineer, or both, for each test conducted. This includes
all measurements taken prior to the test as well as all tast results.
A field log shall also be kept to list of all tests performed and their
locations.
All documentation shall be maintained in th« project files following
completion of the project.
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